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Dairying in Uruguay 

l.y 

Akti’Ki) Aiii i.i.a 

-r the .V.<,Or-»IWi Ihtultn. utu \ ..i i, -.titni.u li.sj.i ii. 

lU{>iir!nun! "i 

iiirrui'uay, tuilk is {mHluml on <>1 v.nvmi; aun. aUIu i as ,i 

i'l the onlinaiy farm routiiu- witli «lairy rattle, o! by niou' -jv< i;ili‘«r(l 
the practice of wliicli conlined to ceitain n-e.ions, pAitieiihoh’ 
, -v near markets. (.Kving In the local iiiethmls of pi.uluclion eiuployKl, 
' ^ilVicult to (letcnuinc the milk yield in rrngtiay. Lt miylit, ho\srvei, 
A'certained approximately innn the iminbet of daily eattK i in 

o'liutry, 

IVndiii^ the publication of the ’ CenM. .V.'roprruaii(» ' (/,n.iG<luu 
and .\orieiiltiiral Census) wliich i> imw U ing prepaied, ihe only a\ ail 
/ iiiloimatinn is that of the ' Ceiiso t K-neial dr la Kepiibbr.i ' , na 
' \ ami ^vhich is summarised m Table 1. 


TAnia'i I. --- Nnmbi } of thiity mtllc in Ihri.vani'it'^ i{i-p(frhn<iil\ 
(if rnii^uciv. 

.\nii:a' .071' I'ay-.iii'in . i , 

CaiifloiR'S . ..... i'l’,,-' Niy'io I I > • 

Cl iTu liiv.ta • >, 

Ci'lniii.i i-'-'T'- Umhii 

I'liraziii) .'.‘I I''*' : 1 • 

1 luri'S ....... i'ii.;f' Siiii -'i 

) li-rii!a U’ i*" S'iii;kii<' . o. .’n' 

M.i.Miinadi) ji hKiuiK-iiilx- 1 , 0 , 

CliiKiH , . .... VS Tii iiila y Tri - » i - 

^^‘r!Ul:V^lll.■ll 1 A ^'7.^ lot.il '.V'A, 



ARTURO ABKLLA 




According to the above mentioned General Census of . 

number is made up as follows : 


Pure bud Oil lie . so 775 

Cross bred cattlir iSo 103 

>:ativf tjiltlc - . . -05 5^5 

Xot ila-silkd tx) 5<il 


ToUJ ... 565 


In reality tline is a larger uutnber of pure-bred dairy eattl, t,. 
animals imprtrved by crossing, as will be shown by the Agrieultiir.ij r\;, 
now being carried out. 

Mii.K CONSUMPTION' IN RELATION TO THE POPT1,ATION. I'li, 
cultnial department of the " Inspeccidn N'acional tie Ganaderia y ,\ -:j, 
tura " (Inspectorate of Niitional Stexk Breeding and Agricultiirej ha- . 
fliitted an intiuiry on this subject by means of iiiiestion-papers sent • 

'■ Intertdencias Munieiptiles ” (Mimieipalities) of 19 departments, aii ; 
obtained for the years 1914 and 1913 data regarding the chief tnwii- 
places of irntjorfince. but not the rural districts, for which it i> inn.i- 
to calculate the amount of milk consumed with accuracy. Xhisc 
are given in Table II. 

Actaitdiiig to data furnished by the municipal laboratory h I'li:, 
Municipal tie Analisis”) of Montevideo, the average daily coiisiiiii! 
of milk in that town is ijo.ooo I. (228.874 pints), sold by 172 " taiiih 
(rlairies), 105 " despachos de leche ” (milk-simps) and 7J3 " re|iai: - 
leche” (liKalities for the distribution of milk), 

I'or other parts of Uruguay, the figures giving the daily consmiit 
of milk are only approximate, and the difierence between siiiimm 
winter consumption lias been taken into account as much as p "-i 
This difference, whicli varies according to locality, flnetnatis hiii' 
10 to 40 % and Is due to a larger yield in summer than in «' 
and to the corresponding variation in prices, which are higher in «i 
tluin ill summer. 

The data given by Rio Negro anil Soriano are calculated apii: 
mutely by their popiilaliou and by the milk cmismnption of neighbei: 
departments. 

The average price of a pint of milk in the different department,^ in ’ 
guay is given in Table III. 

At Montevideo the price of milk varies Ix'tween 0.05 and ".i: 
(1,42 and J.4 d. per pint) ; the average price may be considered a- 
piso (2. ,57 d.). 

Butter and CHEtirE makiw:, - Bor the present tliis brain h ' 
mited to the native demand. Besides the establisliments which sicu 
in this industry , it is also carried on in a great number of " cstanvi.i- . 
|X‘ciiarias ” (mixed farms) where milch cows are kept. These " est.i: 
make a certain quantity of butter and cheese, partly for home use, and ; 
ly for selling at rvholesalc prices to the retailers. In these farms, brm 
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■L'abi.E II. ~ Milk coii^umf>lion in idation L> '/v l\>Niiiiiioti. 
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Tahij; IIJ. Whdesale priu of mi^k for ivnsumpfvtn 
in Oit- ilifft'rciit departments of Unti^uay. 
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pfbOi 1 I- 
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jx-r pint in 


.Suuiim-r Avtr;u{t 
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•Avi-ra:..!.- 

Artii'as. . . . 

0.04 — 

0.10 toO.I > 

1.14 
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(t) I nl i.'niLiu.iy \S. .-/ ,ll [Hir. 


is v,;irri(.-(l oii a*' wvll as ilaiiying. Sdiik- fanu^ haw s]xriali/A-(l in Uu iir^ 
iiiy aii<l inijKdVtiiu-iil oi dairv-caltli'. tlu ir chief business fx-iii'.; milk : 
diK’lidn, 

111 the di])ailnKMt of Odldiiia tiu- milk industry is iiK're e\tins' 
dcvel(ipe<l. tiierc In'ine main places with torcijtn settlers ic. 
where douiisliin^ ilairy-farms have been established, amoiii'st uI;h'. 
some important ” Icchcrias ” anil “ creinerias 

The most imixutant places for cheese-inakinit ^re the depaiti:^ 
of Maldonado, Coloiiia, Taciiarembei an<l Rocha. The establisii;;,^ 
whose chief enterprise is the sale of milk, and who onl\ make small :mi' ' 
of Initter, are mostly in the district round about Monlcvirleo, in con'-epA' 
as we have remarked above*, of tlic imi>ortaut market provided by lac 
pital. Tliis rei^iou includes several localities situated in the depaitni’ 
of Canelones. San Jose and in the southern part of the dcpartnieiit i ' ‘ 
riila. The dcpaitments of Soriano and Paysandu may also be aiMci t'* ' 
catcgiW\ . 
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it is at present imp(^ssib)e to give in exat't ligurts tht- ilat.t iil.uivt 
,md cheese making in the whole of rrui;uay, owiiii; to the in.inn, , 
.o'^vU its dairy industry is conducted, we will iiierelv (jnote the de]i.ut 
,ii Cnlonia as the most important example from this n'iiit of vmw 
Xhe following figures relating to the department of Coloni.i .iie t.ikei; 
xt.iiled infonnadon given by the , Intendcnte Miriiieiiial ■ (Mayor) 

Milk-ilairifs 

Milk-tlfirifi - ImlU rMiaiiifs vlut 't 'i.iitu ' 


I'Mial mniilxr ut ih<- .itiuituau; 


Approximtilt- (fiutitlilia c/ mi.'li .I.iiiv /ei 

i.' , j''t' ]>iiii 

BiUU r inakins: . i ;•(. 


;f‘,- i-im- 


I'.n'oKTATfON or Tiii: I'Kixcii’ai. i»aiky rkoiMcrs Tlu- i.ivnin.iliK 
!;Uiinsfoi tlu* production of luilkaud "tlk-r tl.iiry |!r<'iluct> in I , 

;lk' UkI that owing to iis niniUToii> iinjuovcd .uid t-vm puu- la* 1 1; 
,ows it is csM'ntialiya breeding eimntry, maki- it possjble |.t inivie 
:;!i>re extensive breeding and growtli of hir.igo clop's will U'ult ia ,i 
V proihiclion of milk, and a con'cpu-m increuM- in iIk- .nuount «•! 

' ' .iiul cheese aviiilablc for exp«'rtatioii in ilie luiirket" of Anuiit a .iiid 

■ pc As Vet, however, rrugiiav i' i»bligr«l to iin|)oit ilu'c tl.uiv pi- 

,1'- i'' sIkjwi! by Table> l\’ and V. 

I'lic amount imported i> relatively -mail, and ;c- i'rof. DiAioi.r-; -,iv- 

• hor>k '■ Lichi)iti A Crcmcria " : " The iinpoitatinn .if .ondi iixd milk 

■ iiiii-^ible in a comjrletely iicw country, as it fnrm- a Mih-tituto fm fu - U 
,'k Tor this reason, vve believe that 1lic <lescending cmve of impoiK. 

: will c<»riv>}).H5d to the iivtviid’iig curve (d nalive milk p!<i«ini li. n 
V 'hould soon reach tile day when condensefl milk will -"Iclv h. ; I 
■ 'liips 'icdling on the water wa\v in tlte interior of the cniimiy ."i,’ 
i, only when it is ini})ossible to obtain fresh milk' 

A- i- >h(iwn by the figure- ill Table IV, ihe amount oi l,n!ii i uu 

• i i- not large. 

*'11 the otln r hand, the niiiomit of i ream impoilul lioiu Arg' ntma e 
'Halit and reaches a value of over pi.ooo (l Xyr) Siim- 

H however, the im]>ortation fd ere-ain has iiiiieli deiaease.L In m.oiv 
' tiu importation <lid not eoriespoiid to the ival demaml, bm ic ult' d 
Tk' [>‘)ssibilitv id obtaining the eieaiii at a low pri( e during tli< 
d of high production in the luiglibouring O'untry. tiiu'- allowing H 
■ njicte with the native prodnet. Th«- Cnsioni- law in f 'rngiiay a.llow' 
dll' ik-lmI of the native product and hasi -tabli-lied proteetiw enUam i 
‘ ' which will be considered later. 

Cheese forms the largest inijH>rt aiiK.ngst dairy-jirodiict'': i)nt it mmf 

■ nh-mbeied that cheese is sold in various kinds ami forni' aiui in \;t 
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<’.i 4 

Table IV. — Importation oj the principal dairy prcJuti. 
in {yearly average) and in irjii. 

1506-1910 I911 

Quantities Value in Value Quantities Value i;i 
iQ Cwt. pet.05 in £ in petoi 


C'Jii'i'.-nscil milk . . 234 it ^33 2406 192 ^ 5 ■’'5J 

HutUr 3O2 11594 2463 120 

Creaui >''879 54 i2J> 11503 

thciw 15343 31'J604 '.7940 5443 


T.\iilk !mp(,rt:-.lioii oj condensed milk in iijii 


C'-uutiy ■'! origin 


QiiaiitUiw \a]uc \ 

in Cwt. ill />«••< 3 /• ; 


.Xri'ciilitia - . 
Dd^iiuin , . . . 
'iermaijy , . . . 
.SethtTluil'^ , 
Spain . . . . 

I'niicii Kini;il<ira. 


50 

I ; 3 n 

' 1 

4 JS 

. 5 " 

1 721 

29 

S 75 '' 

S 


2^ 

sill) 


Totals . 


191 5 i ^52 


rious categories, with s^xrial characteristics according to tin- rev,;; 
of origin. The cheeses im])orted are gercrally those selling at higl; ]*: 
The cliee.ses ituinnfactured in tlie country are sufficient for :i largv n .: 
tile demand and are being continually improved. vSome good typi.- 
produced in the departments of Colonia and Maldonado, and it i' ■ 
probable that the Uruguay cheeses will one day be exp)rt(d ::: 
preciable (piantities. In 1<.)I4, cwt of chc'cse was exported, rei'iv^i': 
a value of ,^844 pesos £ 8^4). 

The imports ft>r iqii are given iii Table VI, and the liguro rig :: 
the custom dues exacted for the importation of dairv prorlncls ari : 
in Table VII. 

To complete the preceding data as to the price of milk in the ditl- 
departments of Uruguay, we would add that ; 

The actual price of ■tic'd' cheese per kg. \^rics between o.i j and < ' 4 
(7 */2 d to i) d per lb) according to category. 
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-;r:ii}n vahicd at 0.70 />tSo p^-r kt;. of fatlv matter (iij J jvi Ibl 
is sold wholesale at 0.73 |K^r kg. (iS d jkt Ih). 

: MKASi res. - In all the department.' iiuniieipal legnl.i- 

. c>a>r tltt" of milk, and whieli eontrol a[iiong>r otliev jKtintv tl'\- 
‘ ■ . 

M Purity of the milk. 

jj rrohibiticm of the s;ile of skimmoil or w.itoierl milk 
Regulation of earriage. 
j! Condition of vessels. 

y. Hygienic conditions of sale - k.^calities Ws-t-R. tic 
r; Registers of milk-vemlois i 1 ep.isit«l in the .Mimiei]ul l,.ih,.i.ito 

j; Iiislteetion of ' leoheiiis " t.imlro. .nnl " iies|ui ho. " 

''J Penalties. 

ii) Additional penalties. 

liie taiubos ore subject t" the ugulattoiis c<aiei.'niing di^iu- 
:;.a and the cleanliness of lUe cattle, e-tabli^bed by the law on 
I:!>peetion of Cattle. The " Seccidii Tainlx.s y I.echen'as de l.i 
;:La de Poliefa Sanitaria Animal" (Dairy Section of tlu- i Mlicr of Cattle 
Police) is roponsiblc for the appiicalom ..f ilvse teguhilio!t>. in 
: l.inee with the coiTespouding Tegulaiioiis whidi deal wilii the 
Aing ipiestions concerning the hygiene oi the dairv Imimmis*; : 

i) Dimensions aiui hygienic eonstriK ii* in of shippons; impi 1 vii iii'-tiess 
.tilling materials ami conditions of diainage. 

j) Removal of manure and the ^tate of the dung-hill 
_;) Hay liarns. 

4) Cleanliness of workmen ^prohibiting the einployiueul oi juisoiis 
with coiUagious diseases, or having woumls t>f an iiifintinU'' na- 

•. "11 the hands). 

5) Xotilleation of disease or of t heap] h a ranee of symjitoniv indicating 
•tn especially udder troubles. Xolilieation of <-asvv of cleath among 

"ws, in order that a wlerinary examination may be made and on 
'A' measures a])piied. 

0} Measures to be a])plied in the case of infectious diseasi- (cliomg 
■'a establishment, which will only be re ojKiied when the " mileina de 
ta Sanitaria" is satislied that all danger i- passed). Di-'inlei lion of 
ala-s and application of the measure^ etiforcefl hy the Polin in 
’o- 01 sanitation, 

7) Cleanliness etc, of cows’ fo<»l (water am] forage), of milking and «)f 
;aeH-rvatioii of milk. 

■>) Penalties, 

Nniilar Regulations are apjdicabh* to all i-stablisinueiits where milk 
• us ])roduets are sold and made ; as. b»r instance, forbiflding the sale : 
‘ oilostrum and of milk that is stTiiigy. sjxnlt. Ihtter. sour, sfaled, 
-1 of milk originating either irtmi unhealthy cows. 01 from cows fed «in 
■ t or harmful hxids, or such as to eomniiinicate a had taste or foul Miiell 
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Tabi.ic VI. — Importation of chcc'ic in igii. 


C'lunlrks «>f orij'tn 

<.)iiaiititi(-» in Cut. 

Valiw in /'I'.ds 

.Xryinlinit 

I, 

’50 

litj^iiiin 

i<yi 


Chile 

\ 


Fnir.cc 

J.51 

.i M l 

il-.-rniiiiiy 

5 ” 

Io(>|.{ 

Italy 

i '>75 

5 ia 713 

.\clhi‘r!an'l< 

.^.Ci 

0 p.j ’ 

i'ortuj'iil . . 

7 


Spaiti 

1)'^ 

3 ()»<) 

I'nitcfi Kink'd'itn 

H 4 

1 '.Ci 7 

I’nilcd Sliitc-^ 

r 


ToLiLs . . 

3 -M-' 

io<^ 203 


Tmm.K VII. -- ('aslom tm ttairy proilnit-i imporh'ii into I'm, 

F-'vlimftUHj 

Pnidnctri 

JKI k”. 

t) Conilcusnl mUk (inclU'liiii; lini. . . o.f»^ 

.') Crfaiii • . 

II Hiiltcr • . . - — 

4} CIUH-'t'*; [inolo«iinK case) ... 

Mick ^u«af 0,30 

* Mu law "t jiuic I. 1)1; Ins providci f-^r hutu r. aii'l f«>r tlic cmtm inirijiU i 
tlic folliuxiiii; ciHt<*ni ihitii-; piT unit nt wtichl 
.\. - Hulhr “I till kinds tohl an i.u;.’; *>.<>■> pcs- per kk' as <1 [kt Ibi wiij,!;! 
1> i rciiiii : 'luty on the »i<r uri.h!. np to So ilt irrcrs of fat coilteJil po' k: , 
inu\:inii»i •inly im.s pis-> ( ] \'^d jK-r Ih) : imnimuin 'luty ■•.lo ;hs" • : •< p>.r Hi.) 1: 

h. i'’ iiinii Uuiii So ilcijrccsof fill omU iit. llic duty |iiii<i i> proimrlU'tinl lo ciu h ik ku ' 

l lu nut Mmun\ iluly isc.xiictdl wluii the ■ crcnu-riiis - of ilu knuiitry .iri alik t.' ol<t 
i|Uaiitity of crciim «*f iiiilivc priuliK'lioii. If, on the cimlraiy, llu Ikwculivi \i:!. 
ei'iniiKni itvil llurc is iui iipprcciablv sciirdty of luiticc cn-.ini. Ilusi thi. ■ ' 

i. s.ietol. 

C. •— sjiAsf ;/».'( s (ilickircif itiiininrious to hciilthf p;iy it euslojn iliuv ■ 

I'l 1 kk. •! piT 111). 


viUuf 


l)Ul\' i 


Duty 

Jtl T \VIlt 

of 

jxncc cslioialeJ 

per 11», Vithic pi^r 


‘5 51 % 


— 0.3$ 


I J -fJi % 
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.;;i‘ iinlk : or from oows treated witli to\ie siibst.nu'e:' wIium' .le^ 

, general. 

Milk, butter, clieese and other dairy ]irodnet> must eome inaii i-t,'. 
r.aiits subject to sanitary eoiitrul. 

iither regulations concern : the standards i.. alneli the milk, eu.ini 
, 1 clieese sold iruisl coniomi ; the hygienic coiuluuni oi milk and its 
. for instance, it is forbidden to introduce the iiulk Itoin one de- 

eiiuiit into another without a ixTinit declaring tli.il it originates fiotii 
,,j. tk.it have been given the tuberculin test by the olVuial eetiaiiiaiy 

'fill' tuberculin U-st is subject m a -(nvial uxul.Uiou ,il' wliikh tli.' 

..,,1,. is as follows ; 

All milch aiiiituil< (ctjws. ass».>, '^uat'^ctc.l b.lnu^inii tt' ' unnl'ii‘* ' . 
’aheriU'^ ”, or to private ]ktsjuis \vhi> ktvp tlu- milk *<u tluii own uv^, 
:; is.t l.x' inspected aii'l uikKti^o the lubciculiii tc't by tlu ’ lu^peci lun tlr 
sanitaria animal " . which will ^ive .1 sanitaTV ci-itilKMie <1 show 
•, tlu wa> it judges best, that these t«]H-rath'ns have been c.niii d ..ut 
The tulx^rculin lest will be apjilieil in all |H.tenl maKs. and ntlu i kuuls 
; animals susceptible to the diSk-asv. fkepi bv iMal>li'-lmients, ni pi-r- 
•> iwuing dairy cattle ", 

The owners who do not apjdy iIum- oi^iilatmns an- liabh !m a line 
[ I't /)i’.S().v (£ 2. s. 2 ) or to an impiiMUimtiit ; tlie ptii.iliv 

till 1 k' doubled in the case nf a seccnid <.}TeUiv“. 

In case of redsiancc I'rom the pmpiietnix ilu- iuIk o uliii will 
V' k'arried out forcibly, without juepidiiv tn ilu- almvsaid peuahic" 'I’ti 
■I'.i- k-nd. the officials ol the Sanitary rnlice, ai<kd Iw llu I’ubli* I'nlici', 
fuT lia\*iug. if necessary, forced an tntr.imv uitn tlie ptnpcriy -.{ ilu- 
a’-i'ting owner, will take ]iosM-sMim tif ilu- animals, giving tin- piopi't tnv 
ur-iper receipt for them, will ])eiftirin ilu- tulK-ruilm Ir^i .nnl ilun 
dUirn tlumi to the owner 

Cool-HRATIVI-: MoVICMKN'T. Cnojuralivi- Mfv iklics a'' y« ! dn iml play 
i])])reuable part in regard to imlk prndiution. ‘U tlu vdi ni daily pm- 
.1' : up to the ]irk''*enl. one Muiety alniu- ha^ bit n Itiruu-d whit li wa iiu 11 
.1" an eX^XTimeiU in thi> line of CdojR-ialiou. Speaking gener;!l]\ 1 he 
jHiative nioveinent has only recently b.gmi in fniguay Init il isfa\our 
'v '■m-ived, the main advantages '*f i.impt i.itinn ln-ing inlh ii ali/.ed. 

In concluding, weexpress the liope that the flaii vindustrv in oin Onin- 
' ail) give a new impulse to the inoperative nuivtinenl. 
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488 - Agriculture in India. - >f \cKi:s.vA j .i.muiiun m /«</»<«. Kid \>\>. c.tkun . 

This work consists nf XVI ChapU-rs. the contents oI wliich in ;V • 
stitntiiariscd as follows : 

I. - - Unforiiiil. The annual value of the agricullnral priMlix; 
Jlritisli India has recetUh lK*en estimated at roiiglily £ iououo'H'i . 
More than of the inhabitants arc engaged in agriculture or in tlu : 
diisliies subsidiary to it. In spite of the importance of agriculture t > • , 
national economy of Imlia, there was no Department of Agricullnie l ;:: 
ed until i8S«). In 1S7S. the terrible famines decided the British 
nieiit to send a Commission to India to study the best measures to Ik‘ 1 1*.' 
for the improvement of agricultural conditioas. On the advice *' 
1 ‘aiiiine Commissioner^, there was formed, in a Department of Ai;r: ■ 
ture under the guidance of Sir Rdward Buck, (now Delegate (d liido 
the International liistitiite of Agricnlture. Rome). In the iir>t pli ' 
was necessary to : i) organise the survey : i) compile statistics 'if pi" ; 
tioii : j) institute enquiries as to the local agricultural condition- in 
different districts of India. The data thus obtained and suppknu’it. 
by the isolated and interrupted work of some scientific workers apjj"n 
by one or other of the Provinces, or working on their own initiaii\i-' >0 
the view of assisting some special branch of agriculture, laid a soli<l kmr ; 
tion for the systematic studies and researches aftenvards uiidert.ikiii ■ 
the Staff of the Agricultural Department. In 1901, an Imspector (>eik: 
of Agriculture wa.s appointed, and a staff nf scientific workers rear. ’ 
For the latter, there were provided at Pusa. in the di-st.ict o^ Bihar an 1.1 
cultural research institute, an experimental farm, and an agricultural ^ 
lege. No regular course of instruction is given at the Institute, l)iit u 
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, who has completed \\['i ; 4 <.-mTal ai^rieiiltr.ral ethical ioti c.m ^pcl' 
,ine branch under the jK-T-onal MiiK-rviopn of an eNjvit. la ilu 
statement of it» 05 -it(oo. it wa> aniumnced lliat the liiipeiial bial 
. , ..la allot the sum of jo lakhs (Milwetnu-mly r.as.ti t.. c.j lakh-) m 
.■■:-,>:oveinent of agriculture. CoU^-^.-t uvie accrdinglv re(.ii;am-cil, 
at I'oona. Oawnpore. Sahouv. Xaiipnr. I.yallpiii and Ceimha- 
['ii tltcse Agricultural y-nlleges \\er<- ait.iclud piiivuiiial Kc'-caich 
. and KxperiiuetUal h'aiins. At the pre-eui imie. cu at;iicullu 

• . ,, igricultural chemists, S eciubunic butaniM-, ; .'.giit iiliuial cju;i- 

I entomologist and l inwologivi are einph.yed at tlu-c pr.ivin.aal 

• • 'Munfiits. 

II, Or.qam:iiitio}i- ivni ITojA' of Ih nfs ot ,1^0 

In each of the o province- agvicnlluial and viluiiiaiy umk 

• ’ri the control of a Direet.u- Agiienhiue. la the pnoiiice- 

• there are agriculttiral eollege-, tlu- -ci*.aiiiie oiiieei- .in- M.iiiim. d ,o 

■ c’A-ge, ami luive Heir lalioratorie- heibaiia tie iheua Altailied 
• • • ei'lU'gc, i> a fan II • -c«l hu training -tndent- m piav lica.l agiiv nit me, 

' .di-ae the iiuprovenient and '•ehvtioji ,it euhivaled plain-, uiamiii.il 
,:: nenls etc,, are carried out. Th.e o-nli- Mbt,,ii!e<l am Inonght )>e 

notice of the mitive agncn!ln:i-i - bv the l)enion-tiation I'aiiiis, 

■ Ay, at the seed lairnis. the inipr-.vid -ced i- goovn foi ili-lnlmti.in 
•■.i native fanners. 

l>;'|inty Directors, aided In' a -tait <>f ln<l:an A^-i-i.-nts ecintml th.e es 
mental, deiuonst ration and >eed fiini-. Tlii- imtli*'*! of uotking 
ly greatly improved many of the chi- f eiuji' grown m India 

III, Tia/n: Tho aiea under cotton ha-' inciea-i il ntoie 

c; per cent in tlie course of the Iasi jo veat-, ami at tiie jtU'-ent time, 

';M ;its over t) per cent of the loi.il i nllivaled an ,-, of India piopei. , The 
a crop of li)l’l <)14 "'as estimated at over s million l»ales.(it' ilu- 
'' nearly ] million bales, worth more than .:j million pound-' -tuliin;, 
' ‘•x'ported. In .Madras, ilnring the la-f .'o years, the ao a iimh i etgyfii 
•aareaseij bv ;i million acres ; in lit.mliay. l.'y neatly i ■=; million .iiie- , 

■ • Ttnijab, by ijootxtt' acres; in tic* Ci-ntrd I’ro-cinees .uid Ih h.'i, li\' 

I ^ million acres, wliile th.<‘ native -late- -i*o\v an ii'ei< <■! laailv 

ahiion acres. In Bombay, ti’e I'ml-.d Ihovimr- .md tiv Cviilial I’lo 
- atlcinpts liave Irceii made from th-,- <-,-ili4--; <l.iv- tmt with !itt]<- 
", to introduce foreign varieties «if tuttoii. Sub-* 'pieiiliv, tin- iiidi 
' ‘ ottons of India were surveyed liy the Imp', nal y'o'.lon -i»««iali-t, 

' II I! by the data c)l>taii)ed. the piovineial ntVn ers proeoe<h d to isolate 
' 'naintaiii pure tv‘)es. to imi>rove <[nali;y by s.-Intion, ami inttodree 
inipriivc'd plant into gene-ral enltivatioii. By this mean-, varielie 
h' Tnh'.-r yield and larger lint jierecnlage were olitaiiied in the Br( -ideti 
' t boinbav ami Ma<lras, in tlie Centra! I’lovima-. ami ilu- I niVed I'm 
At the same time, an atteiii])! wa- made to intvo<lm i' ev.,ii( vn- 
' ^ 'p-h'mlly into districts where they had not been t iilti\atul bc-foTe ; 
' hgy])tian and T.'pland Ainerioan cottons haw been intmdnei cl into 
American varieties have been estalrli-lied in Bombay, llte Punjab 
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;uul llie l.'nitwl rr«>viiKTs. ami i type at " Upland Oeorgiaii ” in i] ^ , 
l’rlJvin(•e^, hut the greatest achievement luis Ix’en the introduction ■ f 
lx)dia" into the Ih(sidency of Madras. Experiments in the irn; : 
of agrieulltiral practice, in cultivation, crop rotation and on nm, 
being earrietl out on ex|K'rimental farms, and the results, wlk-;; : - , 
are being introdncisl iiit(j general praelice. 

i) Whi\J. About lo per cent o£ the total cultivated an- • • 
dia is iiiifier wheat, and aljoiit 15 per cent ot the total area of v. . 
in the native States. In the last 3 yearstherehasbeenanallroin: • 
oi about 8 million acres, while in I'll.i, there was a further :: - 
of (j niillion acres. As it was found that all the varieties of wlu-.F 
in India were ]>ecnliarly liable to rust, many attempts were nuuie U) in- 
duce Australian, I’lnglish and North American wheats, but witliont o; . , 
because these varieties mature too late, ami the growing season i - 
is relatively in India. 

Irately, and M'' Howard have selected at I’usa, J3 tyi)e‘' of i',;; 
wheiits which are di^iiugui'Ued for their high yield. They arc imu 
1t) olilain. from these types by selection, and by ero>siiig with fnir'-:; 
lielies, wlieats willi >t:nidiug power, mst resistance and liigh glutei! v i a 
(the latter being rcfpiired by the Brilisli market). Salisfactoiy n-, 
have already lieeii obtained and as it lias also lu-eu found that thof \ 
ties of wheat do Well ill other parts of India, it has been propo'. :: 
increase the amount sown on a large number of tlie Ihinjab seed faiui- 
order to di'trilmte llie 'eleeted seed throughout the wheat growing 'lie:; 
of the country. 

_;) A’/Vc. This cereal is predominant in tlu* Eastern rroviiiM- 
Eurma, The area under rice exceeds 80 million acres, wliicli lepn <: 
;5 [K-r cent of the total cultivated area of India. In Assam, nearly s ; 
cent of the cultivated area is under rice, in Ihirma, 74 per cent, and ;n 
gal, 7>i piT cent. Tlte varielies of paddy are lumierous, and thi' 111, ik - • 
eetiiin and tlie ijnprovement of methods of cultivation a very di;:. 
task. Xevertlieless. the i-lTorts already made ha\'e been succe^>l!il v 
the points of view of yield and nutritive value. At the present tniir 
work of selection is chiefly based on the shape, colour, uiiiforniity liis! ^ 
^isteney of the grain. The w<jrk is being carried out upon irrigated ai) ! 
irrigated rice varieties ; s])acing and mauurial exjXMiinciits ;ire ah" 1' 
coiidueted in all provinces. The general experience seems to be in re- 
of green mannnng lor trans])lanled paddy ; bonemeal is, however, in :n 
jirovjnees, n jx)rte<j to give good results. ( >ther experiment'' haw Is eU ’ . 
as to the <iates of ploughing and sowing, the amount of seed To !*'.• i" 
and the uuiuIxt of young plants to be planted (»iit. The control nt 
pests and fungus disc-ase has al<o Ix-eit begun, but it is rendered 
by tile vast si/.e of the tracts affected. 

4) cun,:. As a result of foreign com[)etitioii, there V.i' ' - 

a considerable dimiimthm of the area under this crop during the 
years, notably in Bengal. Bouiba> and the Central Provinces, but o' • 
<.)U. there have been large increases in Madras, the I’nited Provin'."" 
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[iu- iiRM iimWr Mii^arcaiio in i.ji ’,14 w.i-' j -^iuNh* ... trs 
; t!:-.* Tnited Provinces contnlnUcd i ;:■) i,.*,. ,u uv tlu- I'nir iU 
I-i Soutlicrn India, vark-tu-< witli ihkk. la’.c c.iiu-^ .uid 
-!o\vii, whicli do nol dt> well in Xonlu rn Indi.t. In Sent lu in 
’;’i\;ition IS niiK K nuire intensive, ueavv >‘1 in.niiiti' I'liii" 

■ • iiou^H the (.[ludity is e«H>d. the cro|» 1*, nniniotn i .su! and 1 Ik- .lu 
• V i^iicane is very siu.ill. A jianisitu' ■li‘'iM'^e. knewii .;•» ■ ud jut 
injury every year to the suj^ar ll i- !he;uluu; 

. .'.I nil by selection and crossing, lich.-r canes Ui',;lu i vu lds; 

jyealer resi>lanee to diMMSr, and \\l adaot,-d {<■ ilje MKiliu^b 
;.L’i\'e cultivator. Such is llie woik on which D*’ r.,;’ik > h..,- Inm 
. ; :t his own research -tatitm a.1 v'-mnlMtine ; ihc lAi'uinuem, 1 
. : the United Pro\ince>, Pillar and Asv.nn have aUo Ikhi ,M cnj>ud 
• ' '.lue problem, and considerable resnh' haw .do-a h be , n ubt.an 
■ ,n ihrectiun. I'lirther, lunch has nln adv Ineu done in iiiij'u'VU’,',; 

. . / uKikin^ maeliiik-^. and in d.evi-ini; .1 macl’jnu tl'at will be '-ni 
: • -'.s^ar making on a small liy -in.dl cuho.aioi- uj ■•.j. ni's ,.t 

: /a.V. India i> ihe i)nl> eomitrv whii h, piudia es i)i-' j.!..!!t.'ii 
. ,\,.uid its cultivati<*n is linhu-d oiav tieailv !■» lung.il .md Ass.iin, 
n-.i luuler jute has averagtal. in Teeeiil w-ais, ; unihoii .luji-. 

■ ,, 'dk' last lo years, the number <•)' jnle mill.' in v'aK iilt 1 In- in< it a-i d 
' t'l (>(>, l\Ntensive trials have sljnwn lij.u the sure, •"ini tnllu i 
: "-’.e quite jjossible over a wide ao-a uni 'ule tin- iule e.iowioy. di' 
-id. lliat in Purina , Assam mid Nojili Pihai . 1 h. au a ’ > «u p ible - u a 
'.Meimi. The seleetion oj some ot the echiv.ited ivjies, ulnch h.t-. 
::;ed <'Ut since toot), the \v.ir in wdiicli I'inlow beg.m hi - ''.udv «.! 1 he 
.'iv.iledin India, has )‘uinis|ied some juiu- lim - p'.ss<-s mg lue.li \ iei<l 

■ .'u-r, strength and durability. Some uj tlu-se puie lini- I’lvebei u 

seed is now available for diistnlniiiuii , It js hoiud iti.ii u wd! 
-•;hle to siiupiove tliese varieties till iiinhn by iii« h-lp <'! h\biid 
Manurial evperiments at Purdw.m an«l ehewb'. ha\<- -Ii'O'.m 
' dililioii to oiw-dnng. oil eak-- and green m.itinii s 1 1 / i.-a ( .Ujd' 

; u'lilalily applied. 

' Jlhrons phinis. lda\. Siinn lump and Ih'd'-dc. 

!''!ni)av lu'iiip) ('cenjjv alxml u la - 'rU- u- h.ice 

■ u iiiijiroved by seteetioij. ‘s,,ji|.- ejitnmuliiea ai •-ml lire- ulugji ,d 
'e' la garding the Coeoiint palm, whii h i' i uitoeat' d on ih-- \\u-t 

1 Madias and in the inarilinie tr:i<-ts ui I.uwei Putma, h.jve ii-nhed 
I |'r:ieti<-al advantage. 

;■ h’.li^n, - Twenty years a-t<ulhe au-a uiidel indig-» was \\i 11 uvi 
' and ,i (piarter aert-s; it is noe, only l ;l J"" a- jc' and .-Oadile 
■ ' Wit h a \ iew to rehabilitaliiig the indi''t : \ the lava !nd; ;u pl.inl 
■anl;K't_-,l iij but in 1007 it was .;t1aeked by suiiu- naknuun 

■''du ll killed the nlant before the >eed 'et. sn 1 !i;U h.r 'ume ? i;nu il 
'::au>vij)]e to improve the qualities of the plant 1 a sdcmio'i and < i<, s 
d Il'iward, however, discovered later that it wa> not a qu< ^Uoll ot a 
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disease properly .so-called, but that the wilting of the plants w,. . 
long-< ontinued wetness of the soil, and to the bad cultural nietliM,;. . .. . 
ed by ihe natives, who always remove all the leaves from t]^ . : 
once. Prf)[H‘r aeration of the soil is essential, and a full siippp. , * 
the roots, and especially to the nodules of the roots, is • 

production of u crop of good indigo plants seed for selecti\e 

As si-lection based upon indican content is too difficult ai:.'; •. 
a proce^^ ; those plants which grow more rapidly and robustly -.-a 
more leav es than the bulk of the crop, are grown apart, in order t , 

[I tyjH.- producing a high indican content. To improve the cultu .• 
is recojiirnendefl to harrow back after the removal of the cevt-r c 
prune instead of cutting back, and to remove the crop after tlu' 
by these nutliixls, it is hoj>e(l that it may be possible to restore ii; :, 
tivatiou to its foniier flourishing cojulition. 

s) 'I'ohadu. ■ Several proiuWng varieties have been iMti,.!. 
it still remains to lix their <pialities by hybridisatioji ; the nietli.Kis ; 
livalioti have aKo been inipn»vul 

7) OltHi'Jiums plont'i. A certain amount of selective uoik 
leady been done on rape ami sesame; the latter crop covers '(inc 
like a million acres in linnna. The gronml nnt was iritrodiiced in:,, 
in iijoi. and lias expaiuled with much rapidity, now being 
grown in the arid zone of the country and in the I'nited Proviiui'. 

to) 7Vrt. This jilant was introduced intr) India about is . 
iiulustry has, generally speaking, prospered from tliat date, while \y.\ 
l.S(Sfi and i<)io the area under lea only increased by 98 per cent, the ] : 
tion in the same period increased by jOU per cent ; this was due • 
scieiilittc workers emjfloyed by the Indian Tea Association aiul the r 
I’laiiters' Association of .southern India. 

11) - Coffee-growing dates from the beginning nf th, 
century, ti)e imlnstry is practically eonfmed to the Afadras Trei! 
Mysore. Coorge. the Wynaad, the Xilgiri, Pulney and Shevaiov llii - 
does not enjoy the s.tme jiro.sperity as tea. for it encounters very - 
conipetilitm from Hrazjlian e<i(Tee. 

12) Uiihhi K plants. Rubber is a crop which is enming inti> y 
ence, espuially in ihiriiia and Madras. The e.\.[)orts in loi ; u 
valued at over half a million sterling. 

14) /•V/o/-.grori.7ag. Tliis industry has nf)t been neglected an ' 
lias been done. esjH'cially at Quetta and J’eMiawar, to improve tlie • 
lies cultivated, and to introduce better methods of fruit packing an ; * 
port, 

IV. .Si 7 A'. -The silk industry' is comparatively insignificant, an : 
to decrease on account of the competition of other countries, e-]^ 
Japan. Neverthele.ss, an attempt lias been made to increase tlu' 
tion by the intro<luction of better methods of rearing the silkwona' 
tile imprrncineiit of the loom useil in silk manufacture. 

y. — Irrigation and Draimii’c. — Considerable progress lia- 



.KVELOPMENT of AGRICn.Tl'RE IN' DIFFKRKN r COrNTRli:s (1^ 


:.ite in these directmii'^. espeoiLilly in M.hlr.is, RuiiIkiv, tlw l iutiil 
and the Punjab. 

Scit'iiiific htSt'UJ'ch. - - Mik']i woit lias bivn ikuif in ilu* v.nioi'.'' 

. ,,t agricultural science, especially .it the Central Kese.uch Sutii u 

..j but alsA at the Provincial Stations, 
li t lumi^lry : The use of pimsphatic inaniire.s .m liuli.in sniK , the 
of alkaline soils , the watiT reonirt iiuails <i| si'iiir India!! i iops ; 
,-;i,itiou and inovcmeiit of nitrates in the ^oil . tiu ela n n .il eompiot 
- ; -ng.ir-caiU', sugar-lx'el. milk, datt -p.ilni sug.u, the e 'iiiposjhpn 
- ..tnlive value of Soy Ix^aiis. ruv ^•te. etc. 

:i .1/vi Preliminary sniwy of llu- imjHni.iut linii;n> iliMCt ^ 

• .;.in crops ; methods of eontiolliug plant diseases, 

}:n!omol<\i^': Collection and sUaly of the habits .uu! li!e bi'lu-'i- 
ii.-n insects. Methods of controlling tlu- iiweet plst^ of jil.aiis .uul 

4j A^ricultura! Hnckriolo'^y : PaeU-nal activity in ihv -oil pU< -oil 
iii'ins affecting the .Mipjdy ainl nlili-atiou ofcoinhim-d niUo-eti. t!ie 
. .vtion in. and elimination from the soil of jibmi toxins) ; tlu- -Ir.dv of 
•.rial [ilant diseiyses ; tlie action of l>.n tcria in milk. 

\'ir, • Ai^yiiultitful h(huAli‘'ii. Agiicnllniv, a- 'ikli. i- no longii 
d,t ill the primary and secondary school-, im it i- now .tgieed ilia! 

,i I'dnealion must be general, and that it is neee-saiy to «K vvIop ihe 
,b' jHuvers of observation : tliis, boww^r. d.oos uui pnwm ilu n-^' 
•.'t books dealing with familiar object- eonm-eted with agiii ultiiir, 

III the secondaiy schools, great impoitaneo js atlaelud to knoivh-de.e 
di'h, to nature study, and practical in-lnu lion in llu- nulinu iit- of 
:.;i-try and botany, in order to enable tlu- pupil- to ].ro)ii by tlu- couim - 
: c Agricultural Colleges. The ('•ovenmu-nt. of India no brng' i in-i-l- 
: .i ' standard ” curriculum in the latter, but leave- tlu rio\ iin ,• fuo 
;r.:nuf itsown scheme of agrii'iillmal ediiealioti with leloreiiK- to t lu- ^lag*^' 
etuTal educational development and agiieullural u-ianh lliil inav 
been reached. Lately, a iiativ»- agricultural scIuhiI lu- )»«eii -taitrci 
i' iiibay. This school takes boys fonu i.; to i<», the eour-e i- iboinni'lily 
il and la.sts 2 years, while general ediu-ation i- coiitmue<l. togrtlu i 
.'in-ei:i‘ instniclion in agricultnie. 

VII. Vcti’ri^iary Matin'.^ rtui/ ('alllt'. The Civil Veluinaiy Drp.ut 
' in India was cinistituted in it eoii-i-led ]iriiK'ipalle of tlu- mil 

■ Veterinary officers of the liorse-hreeding e-tabli-Unu-nt Since hui 
>‘aff has lieen reerniled from veterinary eollege- in iMigiami 'llu- 
vauid organisation consists of superintendents, who ar»' nu iubi-is ol 

Vivi: Veterinary Department; deimty .-u{)eriiiteudeuts ; in-|ie< toi-. 
Veterinary' asssislauts. Thest- are imw uo<| a— i'«tant-. ui m-pc»1or- 

■ dejnity" superintendents. There are veterinary (olU-gr- at liombay 
a-, Calcutta and Madras, and a veterinary sclunml at R ingoon. Ihe 

baig is of a tliormighly practical tyi>f and tlu: re-nlt- are ver\ grali 

V Contiuous research work is conceiitrati d at the Imiu-rial ll.nU iio- 

■ d bal>)ratory at Miiktcsar and a branch lahoiatoiy lias bu n opened 
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iit ]lari.-illy. The uhicf work c<msi^ls in prcparini^ vaceiiu s a::-: 
vialiy anti riinkT]x*st scrum. 

('.ailh'. hrcidiiv^. Tn accordance with the \'ieus exph - 
la•^t meeting' o{ the Jkiard of Agriculture, tlie production of 
pose animal " (one coiiihiniiig draught and milk) should hi- 
crossing native cattle with the best Iuir4)peaii breeds. In niaa- 
looperative cattle insurance scM'ieties have lately been slartc; 

.Mr Mvckknn'a’s report deals with the ten years period - 
1ii< last chajjtcr, he refers those jK^rsons who are desirous ot oh*,. 
ioni[)lete and detailed information regarding agriculture in tla- I-, 
])ire, to tlic publications ol the ImjH-rial Department. TIum i,.- • 
laincd from Mi-sms Thacker, Shrink and O*. Calcutta, and ar*. 

“ Jaunt'd of ludni - “ Procetdr'i_:;.< vj ihr }u‘M.i 

it! hidui" " H:part and M{inoir$ a/ ihc A^ruiilimal A' 

s(ilni:‘, Pu'-a". 

Mr .\f,i< kciiua estimates that tlie increase in the value I’f i;., 
tural prodiu ts of India, as a lesult of the labours of its Agrienlim,;; 
nient is already over i 2 joo 000, The last decade has :iNo seen h;. 
growth of tile cooperative credit movement ■ that great factor i:: , 
nu's 'll economic <lcvclopment. 

The writer concludes his report by reminding his readers that th : 
of tile Department of Agriculfarc should be; “Sympathy aialh 
lion 

.jSo Notes on the Period preceding Oviposition In the Domestic Fly. a 

K . n . ill / . .e. irl i-i . t^n'nilfur,-, fhilldiii N'o. U5. PI’- M , U 

1 >. C, l-i 1)1 limy ]‘,o>. 

During recent year.s, the deslniefiou of house flies iMtisc,i (/n/ia ■■ 
es])eciully in the s])ring, has been regarded as the means of redia;: 
future generations. The apparent justification for this metliod n; 
was based on published records of experiments and observation" i:, ;: 
a rat her long peiiod of time het wee-u the emergence of the adult tly , ' 
liisl ilepositioji of eggs. (iJie socalled “ pre-ovipositiou “ pel'' 
tile scientific data from which lliis theory is deduced are fmindia 
soiiiewhal iiiengre seienlific basis, stuiie exjierinients on tlii> oiiA ' 
e,ii lied out at Arlington \'a (lotj) mid at Xew Orleans ha. ilo! : 
collaborators made other exjrerimenls. Flics kept in cago- were 
the results obtained led to the following eoiKlusions: 

The shortest record for the period preceding oviposilion u ;• 

2 Pj davs : the usual length was from 4 to 5 days. 

Teinperature has a very deeideil influence on the lengtii "i : 
riod : thus at cS" F. the period was shortest and at 1 

was luiigest. 

Other factors influencing this period arc : humidity ; the kind a: ; 
ity of the food of the adults ; the kind and rpiality of the larval !" •• 
its ^e^uU^ng effeet on the size and physiological condition of bi' 

In the cx]X‘riinents with isolated pairs of Hies, very few ii'i:;*- 
obtained, only 7 out of 30 laying a few eggs, which suggests that tlic -- 
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.. i: .1 lUUTiber of females in the process v>f laying is the normal hahil 
: oi it isolation has au inhibiting effect. 

(^■..Molation was observed as early as the ist. day altei eiiieignui .<mi 
• ^ the 47th. day. No cojnilation wa’. noted when the lenipei.it'.ne 

.-ir was below 1 ' (i a"' 7 Cl. 

■pie iiiaximiiMi Teei>r(l for hnigevitv was 74) ila\'' and the nnu’.ur.iiii i 
iC less. 1 he aver.tge length <>f life for some ^rn'o thc' v.i'' "h'ditlv 
^:i,days. 


CROPS AXD Cl'i;riVATIOX 


The Effect of Phosphoric Acid Upon the Decomposition ot Sugar in the Soil. 

S. in K-s,r!,lii.vi K'<:}<uuh\A C- ■n'nn'.r.lv-.ai-iiv ,,f jl,, Huii‘.;.ii i.mi \:iuulnn .1 
s;ai<in*) Vol. X\'IU, I'.iris <•'>. J>j>, >«.- 'n'i \\I1 Suinin.jn m .11 

• M '*5-SS(V), 

The ileeoinposilitm of the sugar luvseiit in t!ie sod as shown hv tiu 

of carbonic acid, is inlhiemd by tia- ihrmi.-.d iinn))o'.iiiMn of 
; viil and by the jtreseiicc of certain sail- w hi* h .ire suitable loi plan! l«*od, 

, V hi a sod to whkii pho'^phoric acid has 1 h< ii i.hlid, tIu- -ngai hir.dcs 
. aioie quickly (r c. iintre caiboidv- acul i- libei.iu d l«'i a eeitain litiua, 
ill ihc same soil with'nil the additi>«ii -h' p!'.■l^j^llolie aci.l l! the anionnt 
alvinic acid liberated dadv fr*Mn t)i*- 'ir-t and the s«e<aiii s***] i- esPni- 
C; it will be found that the *lit 7 *TeiKe betwem l)n-i .miount- in 
. .n- for a certain tune, ami then iKeiee-e'-, 

Au'ording to these exjieiinient' llu-re seems t" Ik- a ^eiiain . miel.iiioii 
•.•.vi-i'ti the effect of the ])hosphone au*l on lU.- d••»•onl}H•'i1ion of tiu- -ngai 
'a^ ratio!' of C< >2) and tile larger yield wlhvii ii pi'.xluees in manu.ial e\p' li 
ai!', 'L'hiis, in a soil where tlie additi*)n *'1' «-,o<' gi, .if r,,< y pi i kg li:nl 
;..i,-eil the >iel(l of oats and nimtanl. tlie saiiu- .miouiil of I'y liud m 
•oril the amount of CO., given ‘<lT in tlie jmsem*. -if -ngar ( ‘ ]iei inil 
!i-xtrose or saccharose). It was tbnml lU.d the iimu- ilu- pli*>-ph.t!ii 
n’M-r lia<l increased the yield of 1 Ik-m- plant-, the laig»-r al-i \\:i- llu- 
'Ta-nce between the respective l‘)tals of ih«- C< b librr.iled, huu-a'ing 
titles of ly). gradually iiicua-cd tile iil»'.-nili*in o| C< b an*l tliei - 
•"'ted a verv regular increase in ?h*- «litleri-ik*- of tie- abov»- nu iibonsd 


-ell J’llVS 
nil VlSTl 

MUKolMOl 


The eucrgv of thc liberation of C<b is atT*.ct* d by nnnu ron- l.i' toi - 
.a’h iiiodifv the action of the ])!iosph«nic aii*l. Thu-, tiu- pu-'i-nn- of 
nbuiate of lime (CaCO.,) proin(d*-s ih*- <Iec<inip«i'ition *if llu -ugai. 
Tipliate of ammonia at the rate t»| o,*'-, yi- 'h iiitiogi ii (N ) 

kg. of soil, has als*j a favinirable effeet. whiili h<i\\* v* r i- inllu* lu i ii hv 
•e nature of the soil. Small ([uanlitie.' (»f nitric nitrogen. (-> 05 gr. N , in 
t'-rni of nitrate of sodium iXa Mb) ]'er kg. *h -.oil) als*) lucrea'^es llu- 
^K-rat'on of CO^ in the presence ot sugar, however, in a nntrilivc solution, 
t of XaNOg exercises au inliibiting effect Snl]jliate of p*dassiiim 
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(K^SO,) al^o increases »hc Ubtratinn of C().2 in certain soils, u;. . , 
creasi-s them in otliers. 

In short, the abovv-menUonecI effeert of plu/sphoric acid i- d. -. 
iiiflucnti-ti hy the addition of nitrogenous and of potas.-ic , 
anorrling to llie nature of the soil. As a rule, any (piantiiativi 
in one of llu ,-(• nnlritivv substances modifies the actitai <d‘ tile oi!\: 

I'lt - The Value of Saccharum spontaneum in Binding Moving Sands 
Sicily, 15 <* k/i in th Shtji til }n!'-im^* :i »:t .Kl k. ijiiihiiK- i , 

Urtn--, \ I'.irl 1, p]i h DuS, PaK-riti<i^ ivo- 

The chief object 01 this article is to draw tlie attention of llu v , 
to certain species of ('iraimneae which expciicfici- lias shown Im ; , 
iixfiil ill the improvement of the condition of the sands id' th 
vane part^ <tl tsicil> ; th’S is done by listing the cliaracteri-ta - .] •' 
]jlant- from cultural and biological stand-tKiints, and showing • 
may he more widely uH'd. 

Amongst these (iramineae. the lirst jdace lor utility in bindiiej ^ • 
the viinls of the southern districts Inlongs to Suiihui'ti'iu .<pohlif:; ; 
( SuaJitirmn (ii-ypiunm V\ild) wiiich pcrlui()S ri{>rcs<’itts thr 
wild form of the Migar caiie. < )n the north coast, and at simic plou' > :, • 
cast aixl south coasts of Siiily, N. s/vii(uiuim i" ofu-n found, 
vated, hut vmictimes liaving reverted to a wiKi state. It j)rovides ;! v d’ 
for the I’ehls and kitchen gaidmis against the sea winds, Us cnViv.v 
dates back several centuries, es|K-<'ial!y in the cenintry round Messin t a 
the plant was piohabK iiilroilnccd Irom Ugypt. S. sponttiiU’iDii i> a ;i' 
nial growing thioughor.t the year: its ?l-enis attain a height of 
or with its leaves, of over (LS4 ft., while in garden .soil it.s roots arc U' : 
no longer lhan 11. j in., hut in loose sandy soil they can attain a 1< . 
of f),V) - 0..S4 ft. In gaideii soil, the radius of the rhizomes never cv 
Ji,7in. in one year, but in saml they can gnwv to a length of fl, >1 
occu[iy an area of Jj.N ;.j s'p yd>. and more : this plant, therefore. >] :' 
eoii>}derab!y over the sands. 

( )wing to the combined effects o*' the torrents ami tlic sea, tlu' nui:' 
t oast of Sicily is omlimially extending, so that iii periods vai>iii;^ ir 
fo _’o wars, according (o the loi ality, a ’-irip of .111 average wiillh 
rciiiiiri'S reclaiming. After marking out the area to be reclaimed > ' 

(aiu'HDi is )d:nitcd in lines perpendicular to the direction of the jitcv ; 
winds. The ph.’uing is eflected in the cool season (from Autumn iili A; ' 
by means of pieces of cane from in. to 15. b in. in length, witli . ' 
nodes, Tlic small cams arc jdaiitcd 1 1.7 m. deep and from y.s in. In : '■ 
apart, in sintares. The sand driwn hy the wind is held up by tlie i' 
which i[uickly lake mot and grow rapidly. A dyke is thus mad’ t 
attains its full height {as much as g.oi ft.) in from 4 to 4 years, and rs 
an clTu'icnt and permanent protection for the land behind it, which i' v, •: 
devoted to vine-growing. 

In order to make this protection more certain and to perm !;!'' 
prevent tlic surface of the d.yke being disturbed by the wind- on 
tcrior slope, plantations are made of Opmiia amydaea and dm-r, 
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l andward slope. This ofti-n mimvL-s^.trv, .i> i\w Mufaee Ivia-nus 
:uitnrally by dilTereni wild pi.m'.s. t!u‘ iiu>'t coiiimnn ( v 

, Paiiiatm #'e/>c-i.>s, /W/v/i w. -vN/.#. !(mi. .in.b. N'.,..*; 

, ;ii; munriC-. L-Mus ly/rse.erV'. /•.; 

, jr . i/.'ii, etc. (If tliCM* plants. ( , i-, tlu- oiu- ino--i 

■ fitr binding the soil together. 

{;o\er Crops for Porto Rico, kinmwc r . - u. . i ... 

term ■■ cover ■■ crojiis usol !■« d..-sioii,[U .i ..Mp lo be guaui oii 
. ;,o.ted tit liortienltnre in order !-• get lid oi wild w-eLihon, j,, 

-.uiiace washing. li» >hade .nal einieh tile m-iI. .md to iinoioveil- 

I'laMl Citiidition. 

The laitd devtited ti» littr’ienllural eiops in Puito Kkoi-. utv d^liiteni 
; Mias and greatly il.unaged by '-iiil.iee w.i'liing. Saw diuing the p.vt 
,i!', v'itver cropping \va> ]»r;K'tie;ilIy unknown in !',.iio Ki. u .uni 
:t:ivi'-lnci-<l after tin- .Vnuaican oveiip.ai.m .»! th.- isluui, Tb- ie i- a 
,• hitlereiiee in soiMypes aini le.eal w. .illK i e.-iiililio(i> m l\ino Kuo 
•' makes the ''.'leciiitn >>1 a cover i rop giving -ati'l.i.l..!y u Mili" a in, it 
I great iiH|f i! t aiuav Tlu- work «)l te'tr.ig .nid ^ei ining pl.mt'^ ( e eiwai 
lias been earru-d cm ibr a unnibi i .i| v. .ii' bv ilu- Teiit. Uieo .\gM 
■■ir.il Station, of the testing and i-'iUnia! woik 1 m^ been ioiKliu ti’d 

;'u Stati(M! it.self at Mayagiu-/. The im'^t o'it.ible pl.uiis (togrltu i with 
aiilK-r of others wliieU to be le- pi..i,:ihiigi haw been . nlln ,ile.l 

•dier [)arts (»i tlie i.slanil, in eoitjteralioii willi plant. Mwnei-^, 

T'k- writer discusses the liabil- of the . nh iv.-ted plant - lu- le. oininendv 
' ver erc|>' for Torti^ Rico ; namely : 

Oiwpea ■» (Tign/f fu/jun;’, nr !'. sia.-ii'-i--.) . jmk liean f 
, ri«is : aSword ikmiw (f. . -I.v- n Reaii m 

: ■■ Ik-ngal Of ^fanTiti^ 1 s Itean a!i-iriiiiinn) : S. l itu h iitn 

■:d!inam: if I'lorida Velvet Ihain . (.s. ./,■.■ nh/gho.’/m/) , ■ Pig^ nn p,M 
'i.nidnl ■ [Cajdnns inJii’i.s). ( >f 1 !k- \ vi)«l plant go'w nig in I’mlo Ki«'o 
■ 'I are worths ot jjroteciion and of eiiitivation iiioulunb, the wiiiei 
•. mIk's tile following : 

.Mini eimarrona ■ {('huntarin^lu bf/mv/A/) ; .Matuna 
. 1 ;: Zar/.abacoa galana. ^iicsnioiflum .c/so ?/</■ //si , '/.u/.dia-oi i<» 
[iK'smodiuni inn-.iiv.in) \ '• flnbii-tniela iimairon.i •, (/'AiOo/zo 
•'.a':) ; -i Yerba rosario {AL'<icJiyii'>mciu- ani'-nmnu] , • Com iiil.t p- liida " 
pitbcsu-ns) : ” Tainaiindillo " (b'.fswa iAaiWM<-w/’bnj. " Habi 
!a jjaiada ’’ (Pliasnyfii^ si/niLh-itus) , ".Mato ih la I’laya ’’ (/ '(//<</■. n/irt 

I ig'-'a Caljiiiiy is grown in all part^ of the i-laial. i» lia- ill" ‘-lant 
gi'iwiiig peiiod ill anv t)f the legmn'iiio.i.- ik-"' ilied i)V tie writei. 
■ v.ilnable as a eovci eroj> and for hirage, 

' n; n'a/ihi ans/YcMMS. alllumgb reem tly imroilm i-‘l. i-. in nniie getieial 
■ ’ii.c' ain other cover erop. Ittliiives on all exiej-l way light ■^oils 
' aecmnit of its habit of growtli, is wry ilc.-irable in cilrn-- on li.iriis, 
niveum, S. aiiinmum, and a number ol o euilly iiiirodneed 
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velvet Ix'UtH, Muxeeii well on all typi*s of I’orto Rico soils whe!? 
tural cTfjps are grown. They are suitabl<‘ for growing in open ji ; 
general use (forage, green maniiie, seed] where care is taken ’ , 
injuri'-s tlirough the rank-growing vanes choking out other pl.uit- 
f 'uiunits i»</ 2 V<*s- succeeds well ill all parts of the island, \\ 
vated as a cover crop and wind-break, and also for its edible sei d. ! 
favourable eonditions, the plants continue their growth for a tVu ,, 
The thrifty annual Icguniiiiosac which arc growing wild, an v 
and shciiild be protecteil and encouraged. They reseed theiuv^lv, . 
ver> resistant to drought and heav\ rainfall. 

The hunnis in Porto Rico s<»il devotcal to citrus cull; : 
(iisap])ears when clean cultiv’ation is practised. The sttil and • 
ciMiditions favour the use of coyer crops throughout the section^ u', • 
tnis fruits are grown. 

In old coconut groves where there is a good “stand” oiia, 
di-nse sluule j)revenls a thrifty growth of cover ero])S. In yonii„; 
or where the “stand” of trees is poor, Slizohhinm. Cdikirali., - >;■ 
and f-W/Vi;/;' arc satisfactory eover ero[)s. 1 aii i ' : 

iJuiicHs are used both as cateh and cover crops in coconut groves 
('iijauHs litiliius ami ('(inayalid rmilormi'i himler the growth ar.'! 
duct ion of (ah-ziina and “ Red Spani.'^h” varieties pine ap])le w!i. u 
ed in the l>e<l with Utein. (■aianns in.lidt'i was more hanufiil than < . 
Villi, i (‘Hstjormis, and the <levelopnient of the “ Cabezoiia ” variety 
tarded more than the ” Red Sj)ani<h”. 

Cover cro])s make tluir heaviest growlii and serve their innpoM ' 
when planted in spring, or early Miinmer. 

Xodule-fonning bacteria are present ill ini>st Porto-Rieo soib; 
tile bacteria are wanting. hi<iculated sod <hoiikl be scattered ovei liv' 
at the time of se< iling tlie cover crop. 

•ty.; - The Respective Valuesof Organic and Inorganic Manures. Hnu-ni.t n 
in '1 he- l-'iini,il c’/ llw K"yiil iloiluultuitil Soctxiy, XJ,1, I’.'tit i']'. .1 
ilnir, l)i-ci-intHT U)i> 

Tlic writer e.xamines the results of manurial eNi>C'riinen(s ni.id' 
Rothamsted showing the superiority of organic nitrogenous and j))in': ': 
manure's over inorganic manures, especially in the case of crops like 
and swedes which remain longer in the soil. He discusses the i.ui 
inc'chanical. chemical and biological which account for this superi<'r;’- 
organic manures. Reference is also made to the recent American !:a 
of the .sterilising effect of mineral manures. Prom a consideration "! 
eral effects of both cliis.ses of manures he makes the following pr-:'' 
conclusion : 

Organic manures arc useful to supply humus, which improves tX 
texture and assists cultivation: to give a gradual supply of fond t'l 
crop, which promotes healthy growth and good quality; and to 
nius to feed the soil bacteria. 

Mineral manures arc useful as a top dressing for rapid grou t I; .i:. 
act as a steriliser to keep the bacterial flora in balance. They tend to ] irr 
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2 uun.iturally quick, soft and sappy growth, wiiicli slionld be .ivoidisi in 
e,,. L.i.c of permanent crops like fruit . but which is exactly what is lequncd 
ciicii crops like cabbage, lettuce, etc. bexause in .uhlitirin to ;ci\ int; 
. -rlniess they also produce a tender leaf. 

The Reclamation ol Bog Land in Ireland ni. / i,,,,.,: r 

1 Mtn/.'nn iihJ /cyfniicM /■ r \<>1. \\ I. N... j.j,. . {)nh 

j.inuiiry I'jU'. 

Tot experiments on the munminl iroatincnt of unrivLiiiiuti hoe 
.■ .■tfil in 1913 and followed by lield experimeiils in iiii.p Those expeii 
sliowwl t Iic impoftance of a complete mixture i^f artiheial manures 
,;:1 lime. Nitrogen was mure important than i)otash, except in the ease 
: ^rain crops. 

During last year raw peat from six ditTeient Irogs was tested in pots 
;>(1 plot experiments were made on twt> lu^gs, one in King’s Co\jut> .iml 
-:;c other in County Tyrone. 

In the pot experiments, mustard was grown in eaeli e.tse. The fol 
' wing fertilisers were applied in groups of three; nitrogen as iiitiate of 
., ! I and stdphate of ammonia, sn]X‘T]^li»>s])hate. kainit. ami humt lime. 

In no case did any seedlings grow on the untreated soil ami in only t wo 
did any growtli appear in the ])ots without lime. With two i'.xi\’]v 
-ns, the influence of phosphate was more iiniH>rlant than nilrogmi and it 
.:;v;uiably happened that potash was the least impKirtant of the four in 
jvdiients. Potasli appears to he of less im|>oitanoe in tlie ease <»f ernei- 
aMUS crops and otliers grown for stems and leaves only ; hut when it 
lines to the fonnation of grain or of tulrers.the effect of imtasli In most 
rrirked, 

The results of the field ex|)eriments with tlie various eiops weie as 
■ ilows : 

Ri 7 p<?. (In the no-limc plots, the rootlets ap])eared as ii hurnt up 
,b ''Kin as the seed germinated, ami on the ]iloi without phospliate iimst 
: tile seedlings died soon after germination. There wascoiisiderahle giowl h 
:i ilk' no-nitrogen ])lot. hut the absc-nce of jmtash ap(XMr<d to he the least 
.inp'itanl factor. 

Rxi. ~ In the absence of lime i*r of plh)^]»hati-, <uily a lew xtunted 

without grain were produced. The alwiice of iiitrogi n did not s\\n\\ 
all marked results and the grain was of fair (piahty . i^ilash imnle lui ilille- 
a:se in the earlv stages, but when the ears were formed tlie iliffi reiire was 
marked. In the absence ()f potaslr. the grain was shiivellk'd and tlie 
•■.r.iw soft as if thrashed. 

In tlie case of a wet bog, the abscuice of nitnigeii from tlie inixlnre was 
' marked a.s the absence of potash. 

Potiiloes. — All the plants produced Uihers.even m the untreated jiliits 
‘‘iu re only a few stalks appeared above ground. I he ahsenee of ])]ioS]>hale 
d'P^'^red to be more important than the absence of lime. Ihe want of 


see aDo Ji. Dec. 191.S. N. 
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potash was more marked than the want of nitrogen. The plot rcw- , 
the complete manure with lime was far superior to any other and vic v 
() 1/2 tons per acre. Although a large percentage of the tubers were 
yield is \’ery satisfactory considering that growth was cliccked bv a hi-.- . 

J line i^th. < wet bog land, lime appeared to be more important th.i;: 
phates and nitrf>gen than jx)tash. 

lV)t e\j)eriments were carried out to test the value of slidl sun ;* • 
marls in replacing burnt lime. The crop grown was mustand and •, 
receivc'fl the same rpiaiitity of nitrr)gen, phosphate and potash. Tiu- • 
lowing siihstancfs were compared : burnt lime, marl, sliell sand, jx-ut in • 
gravelly sand. 

'I'he (]uatitities used were : burnt lime ] i marl and slull ' ;• 

I I2 gravelly sand 4 i)er cent. 

The marls and shell sand gave (piitc as good, if not better to :; 
than the lime. They acted as quickly from the very start and elTati\... 
corrected the acidity. 

.}<i5 The Utilisation of the Nitrogen of Stable Manure in Relation to the Date oi n 
Application. - S\u\«.iiniK'ju a . in f l.t.viwxhlu ’ 

utirl SylvuiiUtuv), Vi.l, CCXI.IX. \>i> IMiciiir.ul. iHwinfKr i'/i« 

[n attcmpling t*> an-wer th** question as to how long stahk- ni.it; : 
should remain in the M*il in order f<jr it to give the niaxiinum atiiiiiiiii 
nitrogen in an assimilable form, the writer reviews the results of 
Hients made on this sulqect both in the laboratory and field by tlii' l>i-: 
known Knsdaii and foreign experimentalists, ami describes in detail 
results obtainerl at the Agrieultiiral Stations of South Russia. 'J'!.’ 
eritieiil e.xamination of these numerous data has led the writer tu 
following coneinsions. 

1) N'o complete explanation has. so far, Ix-eii gis’en of the aeti-'-; : 
temperature, humidity and aeration utKUi the biological piocesses tiiki' . 
place in tlie inamire between its application to the time of sowing 
wliieh determine the period during wliieh it is necessars for tlu- maiiiirr* 
remain in tlic soil, so that the nitrogen mn\ be most fully iililisod. 

2) Th.' results of the laboratory experiments obtained in ditlt re' 
investigation' show lhal the iitili'atioii (dlhc manure increases and llu i: ' 
rions effect of the straw decreases in proporlicm to the time they rii:; 
in the soil. 

4) So far. there exist no results, obtained in the licld. wliiel;- 
give a decisive answer to tlie (question. The results obtained by the A.;;: 
eultnral Stations of South Uu-^sia sometimes contradiet those fjbtaiiu ; 
the laboratory, but this contradiction is due to the fact that in this 
damp is the minimum factor with reference to the other growtii fuei'T'- 
therefore plays a much more important part than the latter and ina-k' ! 
effect of the stable manure. 

4) It w'onld be better to carry nut experiments on this subject ii'. * • 
following manner : to dig the manure into the black fallow (which i' v' • 
tivated in the autumn) at the following limes; autumn-spring (A[>ril • 
Alay) — summer (June and August) and to divide the land into 
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noting the efEeo't of the iiiAuure vluriiig a eert.iin mniihL-r of \A.ii> anil 
ation upon the crops cnltivateil. 

Inducing ;i conclusion from nvailihlo data, it w.nild appear tl.al M-e 
as to tlie complete ntilisatimi of the nitro'4en ot >tal>le iti.muie in 
:'.:aetion with the time of it*' apphcatioii, •'till reiuain-. a.n tijiiai oiu'. 

*• Rhenaniaphosphal'V a new Phosphaiic Fertiliser Coniaining Potassium manu 
factured in Germany. — Ki-MvTh, ou-nn rmv.i^itv m ^ 

Year jh. No. _*s. pp. i rS i : .. lUilin. M.uh • .;t. 

I’lff some weeks, a tjermau Soeietv Ue/ip.^''V>.-i<aiiiminhi thr tUail- 
/;.vn lamlw’irte) ” has been oherim; a ik-w |ili-isp]i.uif UaltliM i lo ai;iietil 
wtiieh is nmnufaetnred at llie “•Rlicnania S. A. ' taePny at Stol- 
.-gander the name of ' Ulienaniaphospliai ’* liv tlu- ino.ivs ,,i pp yu-^ 
,>t.lunidt, which has been patented in t M imanv. Siiii«.- i<ii the ’ ln''iiinl 
:: Hodeu Ulul Pflanzenbanleliie of !’.i»un riiivei>il\ l^a^ eaiiitd out 
..lairial expei'imeuts with this new U itdi-. i ami ha^ i.lttaiiud -ueli ^ali^ 
,,s:iy results that the writer iveoinmuitN it a> .• 'nb^liiiU<' he viip^-iidios 
;..irs.' or Th.oina'^ sla-;. 

I roll! tile chemical |M»int of vii,\v. tliv K itilisoi i-.i .* t omplit atiii i nm 
• •aid consisting of ; silica, pliospluile of iini.- pot.i'.-iimi, v.^iimn and fiee 
::Uh It contains 12 pir cent of jilio'-phoiu- a<.itl oi whhli pi 1 eiut 
‘Siliible ill citric acid ; from *,-4 pci euit jif poiasMum and js per cmi of 
::u-, The potassium is completely snlnliK in li\(li.»cU]oiic .leid, alimiP 
'iiijiletely soluble in wati-i salinated with earbonie .uiil. uliilo js pel emi 
: it is soluble in pure watet. lii llie niamnial e\pAnim nt‘', alw'iit j\ pei 
(■lit of the potassium was utilised Ijy tlu plant', 

■ Khenaiiiaphosphat ” has tlie ad-litiomd ad\anI:igos of boim; o.i'ilv 
read, of not being liygroscopie am! of nii>rine t-aviiv with t.ih' 1 h itiliM is, 
Us phosphoric acid, iimrcover, is a'^ avaihdile .i- limi of Icoii 'lag wliieli 
nili'cr the new compound greatly nsenihles in im i lurl, wliilr it i' 
aijluly more rapid in its acliim. 

'■ Rheiianiaphosphat ” is riailieularly 'iiilablc .-o a fntiliMi ha ligliP 

■ I'l 'nils rich in humus, but i1 al'o give' gor.d u'-uli' in llm < ol lir .iv} 
■h under leguiiiimms crops. 

I- Report on Experiments with Bacterised Peat or Huniogen. 1 cuim vm s, 

i J. 'C'lnlrilnUinn from Ihr \Vi>li-v I,aliiiral«'i\ , ill / .t, /. auiii.' > r ;/.< Ih i! ,< ui’. kihI 

' Vol. XLf, Tart j, pp. I/m-lon. 1 1. aa inUi r 1 .« . 

These experiments were begun in ipi-t .it tile reipifsl i*l tlm Council 
1 the Royal hlorticultural .Society. 

y^atHYc of the Peat. - - The raw material consists of peal moss litter 
dried sphagnum) with an ash content of only i. ;; jkt cent. It is brown 
'Colour and acid in reaction, and is generally <le(rinunlal to ])lant 

■ awtli. The bacterising process consists ol tliree stages : ij treatment 
'th a culture solution of the special ' humating’ bacteria and incubation 
^ ^ constant temperature for a week or 10 days ; during this period solii- 

! ' S(*t‘ ill.;,, /?. i<h. 4 ,N<»«. |I(i '-',>^^1 H1.1. I/'./) 
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bie liuiaates are formed ; 2) destruction of tbe humating bacteria ii. -• 
rilisation with live steam; 3) treatment of sterilised peat with a;; . , 
culture of nitrogen fixing organisms — Azotobader chroococcum .x\\C\ 

Ills radiciiotu- and incubation at 20® C. for a few days, after wha ; • . 
ready for use. l*rof, Bottoinley’s theory^ is that the nitrogen li\ia- •, . 
teria thrive on the soluble humates formed by the humifying 
}Iis analyses showed that the nitrogen content increases from abuu! i.-- 
per cent to 4.31 per cent in the finished product. 

Four consignments of j>eat were used and there was a marki <i 
reiice in appearance between the different lots. 

Ohjcd of the Experiments. - The e.xperiments were designed tu : ; 
mine wliether the alleged acceleration of growtli was due to : i) llu- 
holding capacity of the peat, or 2) the salts and especially the ; 

contained, or 3) the action of hypothetical accessory food bodies, wliiFii :j; ,, 
be called activators. 

Experiments in 191^.- The first experiments were carried out u;; :, 
loam in pots under glass. The plants chosen were Primiifa inidOi ; 
liej^onia semperflorens, Eupaiorium adcnophonim ajid tomato. 

(Jwing to the great individual variation amongst the primulas they 
discarded. Tlie ikgonia plants were grown in 5 sets of plants of • 1;; 
size and age. and different ([uantitics of bacterised peat were Cduipirr: 
witli ordinary loam and a mixture of loam and raw ix\d. A considi-r.il-h 
difference between the plants was seen in a week or 10 days ami tliis 
cncc became more marked as time passed. The plants in tlie bacttiiM : 
peat were all of a mud) deeper green, liad larger leaves, became consider ih! 
taller and sliovve<l a much greater tendency to branch from the base th : 
the control plants, while the leaves of plants in the soil containing raw jv,.' 
showed a rendency to burn. 

Eupatoriiim adenophorum is particularly suitable for these e.xperiiueii’.' 
as it is remarkably uniform in growth and grows quickly at the dull sea- :: 
of the year in an ordinar)' gn^eiihouse. The luxuriance t>f growtli in 
treated peat compost was very marked, the area of the last cdglit leio i - 
the plants in the treated peat compost being more than 50 per " 
greater than that of the plants in the untreated pots. 

I'omato. -Twenty seedling tomatoes were grown in large pot^a:- 
ordinary loam. Another series of twenty were grown in soil containing’ ' 
bacterised peat and a third .series to vvhidi ordinary peat was added. 1: 
plants in the soil containing the bacterised peat were much more hi.xnn 
and had darker foliage. Tliis luxuriant growth however was not acc 
panied by a delay in the flowering ^>eriod as would be expected. In i : ^ 
flowers first appeared on these plants and wore borne little higher up ‘ a 
stem than were thost* on the plants in ordinary soil. IJttlc difiVreiiei.' • 
noticeable between the plants in tlie ordinary soil series and those in 
soil and raw peat .series. 

In the.se exj)eriments no obvious effect 011 the root devcdopineiU 
observed as recorded by other exjjerimenters, but in all the plants tlu-re\v.' 
a copious branching of the plants growing in the bacterised peat. tiMii]'- 
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, ,.l :iie grow1.li of plants in soil and bactorisoil pi-.it with th.it in s.nl 
; i.-.ittfated peat shows that the water-retaining power iil the pe.it w 
,;n::eient to account for the dilTereiiees in growth, 
piet'.asing the amounts of the hacterisesl peat U[) to one halt the I'on- 
. the pot.s caused ver\- slight inerea-e m growtii and no .letriiiieiit.il 
I.- tiius .supporting the theory of the existence of ' .ictiv.itois " in the 
...:ei I'cat. 

; 't'rijntnhs piat I’xtfiict. - lont.itoes wini' gio’.\n in ■'.ind .iiid 
• -el with the following extracts : 

.etUr e\tl,;el of U'.eteliM.l Is-.il 
"f h-.iU.) jK.il 
-tf unUiMlfil jv.it 

; .tmmyiii.ioal w.ittr t xlr.u t of nmiv.nt-i 

s u.itt-r al'ttiv. 

h! , I e.tch case Id plants were used. The exti.iet w.is given miee ,i 
■ s.iiid water as required. 

Tile ]ilants receiving the aminoniae.d vxir.ivt all died witimi Iw.i d.ivs, 

. if the plants grew well but tliosv rwviving the bavleiised j'e.it exii.u t 
, le.ivos twice the si/.e of the utlicrs d'lu-iv w.is pi.icti.'.tllv nodilfvi 
■hetwccii the plants watered with either ol the other iie.it exti.iels and 
s' iv.itercd with tap waiter. 

I'liese results show that the value of treated peat lies in the w.ilei snlii 
'iistitueiits after baeterisaliiiii ami th.it iiure lie.ilnig does not biiiig 
these changes in the peat, 

I in the open giin/e/i. The soil of iliese plots vei\ 
Iv hilt retains sutlicient moisture to keep pi, nils glowing R.idishes. 
.:;e iiiul Trench beans were grown Tliree |)lots w.ne .iri.iiiged hn 
'.'Mps as follows : 

rl"l \. hticli-rifk'd j-HTil at till- rate <■! .• t«'H' Jhi .uf Itiw! iti 
1‘- 11(1 jKMt <Ji oilji-r i’'.aiiijlk-, 

C. Ulltitalr'l jK-.il .t1 waiiK- I. lie \ 

h\ one st'rics, radishes (1'rc‘iudi I5n-akl:i>l) weiv >o\vn on M.iv .iml 
:'i]i removed and weii'hd on July «<. 

N‘> ditfereiKV was seen in llu* I’rowlli <ii lltv jtlant'i nn liir n's|H-( iivf 
■' nm was there* any difference in the r.ite fit gi-nninalifm Thr ,ivt rai^f 
- t' nf the plants from plots A and 15 were llie same. 

' 'n another series of plots " Ihirly White Slone ” turnip'- were sown 

M.iy 


I'i' I , n-u.i\ itI ri- ' ■li.-"iiiu 

r>. l).i, jH ii .ii ilu- i.it< ■! ; I'di j-d i!<i< 

C. as pint H, u'itll ail "< i- - ui.'iu.msh -< 

Ihc'C' plots were arranged in triplicate. Tlie rcMilts wen* sumniaiisfl 
‘■'Ifiws : 



AXJI MAXT'KIN'r, 


*^'54 


Tieotini-Ht 
UacttriM-.l piat. 


12 ;.5 
128 


f.V' 

135 

77-25 


There appeared to ()e some liastejiiiig of i-rowtli in the seedlni^ -• 
by the use of the bacterised ]X-at. In all eases there «as a slight i!;,;,. 
ill tlie weight of crop diie to the haeterised |ieat. This illerea^e liusi', 
was more in the tops than in the roots where the bacterised petit alias . 
used, The effect of the manganese ap])eared to be to redress th,. 1,,,; a 
between ro it and top wliieli was npset by the baeterised peat Ii 
hrcnch lUiois were grown on anotlier series of plots and the folhiwiia; 
stilts obtained : 


Nil 111 




riot A. HiUn-iitc 1 peat 
• n, no nt-iiitiie . . 
u c. hacti-rj-^fr! jK at 


'Hic avcrai'e yield for eacli ]>laut was in all eases small. Thai li":n • 
plot reeeivii)i 4 untreated peat Wiis about •, per eenl above tile ooiilit'! w 
that from the plot reeeivin.ij the baeterised peal was U }>ei eeiit .ih'- 
the eontrol. 

(i/'ii'is. A lirass plot lo ft ho ft wa^- dressed with baeterii-^od ]>' •• 
tile rate of tons per acre, but no visible elTeet was obser\ ed Imia ’ 
dressing. 

Tliese results w<.re nmch inferior to tliose obtained in the pot ixp- 
ments. In or<ier to remove the possibility of the soil moisture bnaa ‘ 
limiting factor, anotlier series of e.\|x*rinieiits wuvS arranged in ofien u' ' 
a It i ti ci a 1 1 y w a t ered . 

The .soil chosen was poor and had not been recently mannreil. 
plots were used and turnips were grown under various treatment-' >' ■ 
lows : 


6< ii : 

7}/ *’ 

o.pi j fi'5 



MANURES AND MAM'RINV. 




Trcatmenl. 

Awfi^c* 

wet^hi prr pJont in il.g 

' - 

Top 4 . 

Kcwis 

ToluJ. 

Bacterised peat . . 

.^3 

■04 

•^7 

liict. tt«ii and fanityani maniiri 

34 

67 

I 01 

Farmvard manure 

34 

08 

i 01 

» “ * and arliiicials 


0; 





No manure 

■28 

■(.q 

8., 

lyime 

3 

06 

wO 

Jiact. peal an»i lime . 

33 

i 7 

* 03 

, Rict. ivat 

2') 

50 

8., 

! No nuimire 




; Fannvar«l*m!inijiv .... 


■Bia 

iOi 

'12 


In both tlie watered and unwatered plots farmyard niamire save the 
idrst plants, and where bacterised peat was used on the watered plots 
uJ a good effect, but not so great as farmyard mamire, esiveiallv when 
stod by artificials. On tlie nnwatered plot.s the bacterised peat act iially 
anislied the yield. The peat d- lime on the watered jilots was about 
:.il to the farmyard manttre plot.s. 

The greatest average weight of roots was given by the [xmI in eonjime- 
1 with lime : next came the no manure followed by f.irmyani man- 
Thcre wa.s less difference between the weights of rcnits than bet- 
! the total weights, wliich poiirts to the fact that the greatest diffei- 
v«a,s in the foliage. Apparently the watering assisted the action of 
pi’at as well as that of the farmyard manure. 

y.xperiments in 1915. — Similar experiments were carried ont this 
! with further consignments of bacterised ixat. using radishes both under 
' and in the open and turnips in the autumn. 

Ihe growth of the radishes was retailed by the peat but the lurnijrs 
* much more rapidly at first and appeared taller and greener. Consid- 
y the weight of the roots produced, the effect of the pe.it appeared to 
negligible. The failure to obtain a striking increase cannot be attri- 
ii to lack of water and the results do not justify Ihe assumption that 
W'.'it contained 4.3 per cent of nitrogen as previoasly stated. A dressing 
'2 tons per acre, the amount applied In this year's experiments, would 
luivalent to the heavy dressing of 5 cwt. of nitrate of soda per acre as- 
nig only half of the nitrogen to be available. These considerations 
ogthen the belief that the bacterised peat is of very variable compo- 
a. 

At the present price of i 10 per ton the bacterised peat is inferior to 
‘yard manure, 20 tons of which can be delivered at a cost of £ 8, produc- 
t greater 5rield than can be obtained by the application of i ton of the 
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i<tS - Plants Indigenous to Chile which an Cultivated, Capable of Cultiva tion, or Ou 

— Reiche Kahl, in lioUiin de la Sociftad de i'omgnto h'abnl, year XXXII, N , - 
II. RP- 474 - 4 '*^. 6S4, 776-7^*4, Sanlia^o, July, October and N'ovcnibei ; 

Attention is first drawn to the fact that the introduction inn, 
immediately after its discovery, of plants cultivated in Spain, pnvi !i ,.- . 
cultivators devotinf* themselves to the improvement of the nativi- n 
which are capable of giving gixx! results when selected and cult iv.u ^ , i i 
isgivenof the most promising plants, each name being followed by ,, i|,., . 
tion of the species, its habitat and the manner in which it is ustil 

The species mentioned are as follows : 

I. Cereals and other plants with edible seeds. TIiom- 
formerly by the natives — ‘‘mango" (Bromus mango); ‘ 
‘‘colihue’’ {Chusquea sp.) — have been completely replaced by ni na. 
ported by the fneas, or by European cereals. However " quiun.i . 
nopodium Quinoa) (i) is .still a somewhat important crop. 

II. Tl'bers and Roots: the best known and most used an-: ii-. 
Mala C flor dc la perdit ") — Cumingia campanulata — Solanumimr- , 
and .S', maglia, of which the tubers are employed — Aklroenurij /. 
(" liuto ") with starch-containing roots. 

III. - Eibre chops. The Chilian species of Limim are of a lira i;. 
of growth : those belonging to the Urheaceae have never been used ; ;; 
are therefore no indigenous textile plants properly so-called. Cii tliv i '. 
hand, there are quantities of Hanes with long, fle.xible, resistant stems ni 
are used as cords in basket-making and are included under the 11.11;, i 
" voquis ", such as, for example: Lardizabala bilernala — Boquik .T 
liatu — Cissus striata — Criselinia racemosa — Mitraria cocciim - - ( , . 
nea ovata — Luziariaga radicans and L.erccta (" qnelineja ") — Miir-t: 
spermum grandiflorum. In the salt marshes of the southern part ni C 
Schoenodon chilensis (“ Canutillo”) is grown. From the stems aiiJ 1 . 
of J uncus procerus andCyperus laetus and from the leaves of Crciqui 
celata, Typha angustifolia, and Jubaea spectabilis, mats and baskets are m . 
ropes are dresssed with the bark of Aristotetia Macqui. 

IV. — Plants useful for tanning. — Chile possess excelkiu | ' 
useful for this purpose : Balsamocarpiim brevifoliiim {" algarohill. 
which the tannin-containing pods ace largely exported — Persca /.le.'-i 
Cryptocarpa Peumus — Enchryphila cordifolia — {" muermo ”or ‘ 1;!;;: 
both with tauiiiferous bark — Gunnera Chilensis, with taiiiii.'c 
rhizomes. 

V. — Pwnt.s containhng saponin. ' Of these the chiet i> {>■<■ 
saponaria which is found from tlie Province of Coquimbo to Araia 
Solatium daeagnifolimn (whose pods contain saponin) is miith ks- 1;:;; 
tant, it is common in the northern provinces, as far ,ts the provian 
Aconcagua. 

VI — Dye Plants. — The pods of the " maqui " impart a bri- 
colour to red wines, and are much exported. Galium Relbun — 


(i) See also D. January ri)i6, Xo. 5t>. 
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- CepMophora sp. Flaverin tonirayerha were foiiuerly yrown, 
iniiii^h red, black and yellow dyes respeetively. 

CONTAINING GVMS an 1> KKSINS.*-- /‘/a ,/ tVafi MM and 
>j}p’^tns pn)duceCbagualgnra;- '/Vsstou ubsititlnoiJc'^ '(" Iirm \ L-gel;d “) 
'i.biK'' resinous giun , — iliirujt'tu - Robuisiiutti (utvii/ut 
}i !hitn/era — Bacchaus rosniarittifolu - LiirRia Uijidis I'dlareia '1 
,.r.j«h resins tbat can be used for various piirjKbes (tin* second is a subs- 
::tc !'>r galbainmi resin); — the resins of llie Chilian eonifets (l-tizroya - 

• ..(Jnis — Araucaria etc,) are in>t yet utilised. 

VIll. — MediCIX.^L Pi,-\NTS. — Tliese are very abuiuhint in the Chi- 
ilora, and many of them are used by the enipirie piaetitioners of the 
-iitry, but only very few are entered in foreign phainjaei^pivias : the 
•N'l are : 

I'u'd for their leaves: Euf;cnia Chc^juen ( ' ehequeii ■') ■ RAchui f/a 
- Lithraea venenosa — Glarinnca alacawcnsis (“ maiaiicel ”) - Eri- 
■..ki'da §naplialov.hs (“ te de burro”) - • (ruaplhiliutu r-oa./o/ (”viia- 
— Flaveria Contrayerba — Frynyiiiw roslralum (” eaneha ’ ) - Ea 
;);7 imbricata (” pichi ”) — Psoralca ylaiululosii (” euleii ’ ) - l.afua re- 
•r va f 'latue”) — Qiunchanutlium uhi/us and otlu-r species [" (|uimlia- 
’ ) — Haplopappus Baylahuai (” baylalnien '} - • Solanitin Ecfierthin- 
./I and S. tomatillo {“ iiaUi") - - Castmm Pan/ui Avibnuinimbn^si- 
iii> - Artemsta copu (” eo])a ”) NVncvni cri^pns (” ehaehaetuna ") 
•c/ii’.s' rosea. 

I'scd for their bark: Psoralca yhinJnhisa (JuiHajit sapovarui 
>fniiv,s Wtnieri (” caiieol ”). Used for fluir rtn>ls: I'a/en.or.f papilla ("pa 
lila ) — Argylia huidobriana {” [Evavh ■ Auisonuna drastha (” })ii- 
'■,111 '’) — Calystegiu rosea (” earicillo ”). 

IX — Various Plants — Plants b»r binding dunes: Disliihlis llni' 
('Mia — Panicum urvilleanum - llieroehlnt ulriaflata • Iwlepis nn- 
.< -- Carex pumila subsp. litlorea ■ Mcseinbryautlumitin aciini-laferale 
‘ .\;:onum chilense {“ diycA'’) — Fraiparia chileusis (the two last also sii])})ly 

• rup) : in the northern region, the sands are Inniinl naturally by ( fliienia 
'■.'■.<nnensis and by the low growing shrubs. Skyfantims aeulus .nid h.plh'' 

' I andina. 

i’LnUs for Quickset Hedi^es : GVt'ii^yrt splmcadata and lUiya ioaritafa are 

•ol in the northern oasevS Gourliaca dccortuuns. hov growing and with 

.'Arlaced brandies — Ruhus utmifolius and Opunhu ndeurw air two ol 
c lic-dge plants imported into and accdinialised in Ciiiie. 

Plants furnishing he^'erages and syrups After the introdm tion into 
'■Ac of the vine and the wine-making industry, the old eustoni of making 
dt wines was discontinued. Formerly, the fruits (d A nslotelia .l/trn/;n 
cii;aria chilensis — Lithraea tnolle (“ molle ”) and C.gnf MoHnae etc. 
'■'■c used, and even a fungus called ‘‘llaiillan {(.yttarta s]j.). Ihiwever 
if manufacture of ” chiclia ” from the drupes of llie molle is still 
■'mrly important industry. In the palm groves Ocoa and Cocalan, a 
Tup sf)ld under the name of “ palm honey is obtaine<l by t he com entra- 
"t the sap e.xtractcd from a topfied trunk of Jubaea spcciahilis. Ih<’ 
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chief honey-producing plant is Eucryphia cordifolia {" muermo , ; 
mo "), to which is due the abundance and exquisite flavour of ih,- , 
viano " honey ; it flowers in January and February. 

The Chilian kitchen-garden plants are on the whole of little inipir!,; 
for they have been advantageously replaced by imported and 
ed species. However, the following are grown : the “ berrn i 
mine nasturtioides) — the '' pangue " (Ounnera Chilensis) and tin 
la ■' (reltlla hydrncotylijolia) of which the young petioles (" nalcas ^ 
used. The test native truck plant is Tetrakonia expansa which grciu- a 
on the coastal lone from Coquimbo to Chiloe; it is e.xported aniUniiiv 
ed abroad, but not made use of in Chile. 

KiunLH CKYUTon.vM.s. ■ — ■ The “ huilte and the cochavuvo 
" hierba del mat ", are used by the people as food, the first conies iruin 1 
stems, the second from the digitate laminae of a large marine alga. Ds, 
laea tililis, growing between Valparaiso and Cape Horn. The fusi 
dried laminae of the " luchi ’ {Viva latissitna) are also used as an aiiii;, 
diet. The following fungi are edible : Agaricus campestris (found 111 ii, 
mous quantities north of Punta .drcmi.s) — Pholiota edulis -■ I 
coralloides — a species of Boletus etc. 

X.- I'Ri'i't-nn.vRiNO SfHCiKS. - /•>«(/ trees : Araucaria tmlri.rj 
('■ pinal ") of wliich the seeds are edible -■ I’odocarpiis andina (" Ihngia 
—Jubaea spectahitis (“ palma di Chili 'J.oilisalsnextractedirom ilsseoh 
Cuevina Avctlana (" avellana ”) — Boldoa fragans (" bnldo ”) - Uicr'c 
yniida (" queule ") " Betinius (" peumo ") with oleagin-.i: 

seeds - - Bellola Miersii (" bclloto "); in many parts of thcproi-incedf .\c : 
cagua where this .siiecies is very plentiful, its acorns might be used lot : 
teniiig pigs-- I’ersea gratissima. var. metanocarpa (" paltii ticgii 
much cultivated in the valley of Quillota — iucuma Valparaiisea 1 ' iC 
Colorado ", or “ lucama silvestre ") common in the narrow, damp. s!!;i 
valleys of the provinces ol Aconcagua and Valparaiso; at present, tliein 
of the wild tree is not eaten, but the species seems capable of imprui 
ment by cultivation — (luiirliea decorluans (" chanar ”) — Pmopts 
tnim. and other allied species, (" algarrobos ") of which the fnnt is mv.. 

prized in X. Chile as a feed for domestic animals. 

Fruitinc. Shrubs. — Aristotelia Maci/iti ("maqui ' ) : it.s fruit its e.i.r 
raw. nr prepared in different ways : " chicha ", an alcoholic beverage , 
made from it, while a colouring matter is extracted from the seeds. ( p 
molinae (" raurtillo ”), one of the best native fruits - Berberis buxijoha : o 
and svrups arc made from its fruits — Vernettya spp. — (.auttherui slip 
Myrteola leucomyrtillus {“ huarapo ”) — Ribes magelhmcum {; pavTdi.i 
whose bunches of black berries well deserve the atteiilioii of horticulUio- 
-Empelrnm rubrum — Rubus geoides. and R. camaropis radicans { Iran 
mine") - S. uhnifolius (" zarzamora ") has since become acdimaliH- 
in Cliile and produces excellent fruit, which however is but little api'.' 
dated — Lardizabala biternala (of which the fruits are called cogiiiie' 
— Margyricapns setosus ("sabinella") — Muehlenbeckia chilensis ( <|in 
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, spp. (" pingopingo ") its 

j,], .ire used as a suKstitute for coffee. 

HkRBACEOus Fryit bkarino PI..YNT.S; I'rj^tiritt frntill.i "1 

5. isciten fresh, or dried ; “ ciclia ' is nude from it Cn-i^iu 

the fruits are called '• ehupoiies " Lip.i^,-ri.i r,>uj (' Co|iiline 

aequilaterale ( ' doe.i ") nitli erlihle. slightlv l.ixative 
j.; -f tWKS .spp., Eiilychnui spp,, and I'siiltum pytifdum of which the 
, V somewhat acid fruits all bear the name of '■ on.iy.tvcs 
XI - I'oREST Tree.s(i). The most inipirtant s])ccics fnniisliing tiic- 
i,.i.ire: in South Chile: Tepiihi slipiihins (" Icpu ") Euaxphui sp. 
■;.i. proWnce of Santiago: Qiiillai,i sa/nDiaiia f i|nill.ii "I UihuieLi 
(“litre ) and /,. mttlU ■■ Piwopis .si/h/tw.vf/am .Iniij,; (,<■ 
gu I ' espiiio ”) —Mayteiim khirui (" maitcn ") Many other species 
tor firewood and charcoal are oidy of local imiHirtance. 

The northern zone of Chile (from the frontier of IVru to Coc|uiinlio) 
'■Iws few fore.st trees: Prosttpis iilii/ii,islriim ,ind J’. ( ' 1.0 

") — GourlieddewrlkiiHS Pulykpi^ im uiui (" (]iteho,i ' ) 
f mJlt' (“ molle or “ piiiientcro ’ ) .Sii/m }iuml<(>ldtuiiid | ’ sauce ') 
decandra ("carbon ") etc. 

The chief forest trees of the central /.one of Chile (from Coi|iiiiiil)o to 
:r.a-ption and Arducu?iia are; QiiiHajd siipainttht ( riphutirwi Pt’iinins 
■kdolii Mkrsii — Pcrscii linpiie and /’. Mcyfiiunui .h, 111,1 carvara 

r; tireii puiicfutum — LtV/rraca vcncuostt and /. nndl,: livldo,i [rui^rini^ 
r:«:v< WiiiUri {" canelo ") Tncitipid.iiin dfpciidfiis ( ' palagua "j ■ - 
h/tntis hoiiria — I'illare^ziu niamoia/a ( " Iniilli-patagua ") (ml her 
cii: li(iinoytep,a nilidii -- Xnthofiipit', iibli,jn,i (" ruble S.I)„mh'Yi 
’ieiie "); N. procera (" ranli ") ■ - Myri,’u«cn\,i ,ipiaJ,il,i ( " arrayan ") and 
' i'iitd (" pitra — .Uwf/t.s lumu - /.iWofni.s ,liili iisi\ ("ii]iies") 

■ Irjiicarfa imbricata (" araucaria "). 

The southern zone of Chile is rich in forest. com|Hisi-d, not oiiK of the 
•Mius trees that it ]K)s.sesses in common with the ccntr.d zone, but also 
■.Krs that are peculiar to it, such as : hmryphin (urdip'lin Ijiiirrhn 
/.hira (" laurel ") and L. serraia (" hnahnan ’’ or " vain an "} Xtilhu- 
■ piimilio and .V. anlatdicu (" fiirrc ") luhnirdsin niaoru/a'aaa 
i'iii ’ ) .l/irv/imn.v wac'c/fan;’™ (" lefia dura ") Tip:iiili,i dipiiluris 
“oNaiiHfa Iricliospennii (" tehiu ") - - ffmaTiw ai clliiiui /; 

’■■■Hill ('“ notru ”) - l.iboccdnfs /rfrayaiw (" cipres del sur ") 

’’ I'll patai^oniai (" alerce ") - Sitxi'pidhcica conspHiiu Pfidmiirpus 

”'■■1 1" mauiit ”) etc. 

Colonial Plants of Economic Importance Cultivated in the Royal Colonial Gar 
ttos of Palermo, and Capable of Acclimatisation in Sicily, i kui i r e, , hi ;« ;■ 

’ •h. lii Stulii III [nfonnnzii’ni till h'. (tiardiiui i "l"nuii< (li \ <<l I.I’.iit f.l'p i i'<- 

" V<il. II, i»art I. [)p. :ifi 4« ; I'nrl j, pp. l’:iit-riii", j-.i-, i *i'‘ 

botanical name of each plant is .^iven, followed by informatifni 
’’ economic utility, itscharactersaiidapiK-.'inince.obscu-ilinnsujioii 

in U. Decx-mlxT I'ji 4 pp- 1 ,5 >,=v i5 O- <>rii;iiial .Mtivlv l*y I t -lrrito AlKirl ■ Tlif 
iJhilc 1, 
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its behaviour in the Colonial Gardens of Palermo, and opinions u ■ 
the iMssible economic importance of its acclimatisation to Sicily. 

Anionjist the most important species that have proved 
growing in the open in the above-mentioned gardens may be iikiitj.,..,. 
Ficus elas/ica (the rubber obtained from it has been valuetl .p, . ; 
per kg. (h s. (K'r lb) ; F. religiosa, F. indica, F. Vogeli ~ Manihot 
— Achras sapota — Aegte sepiaria — Agave rigida var. sisahimi c-.-i- 
for cultivation in Sicily on ‘plains and slopes facing south. — An,.i:j i 
molia (alreay perfectly acclimatised in Calabria) — Arachis , 

many’ species of Bamhusaceae — Cecropia pabnata — Cheirosleni' i: 
noides — Chloris Guyana (acclimatised in Sicily ; this plant ha- -ia. 
drought and produced an excellent crop of forage, even without iirii;,iii, i; 
Golocasia escuienta — Cordia Sebestena — Diospyros Kaki .'/ ,, 
/era indica (suffers a little during the winter) — Persea grali'.-iir.i ■ 
fruits ripen completely) — Pilocarpus pinnalifolius (which, hour car ; • 
duces little pilocarpine) — PsirfiioK Guayava — Saccimnwi opiiin.n.. 
(produces a little sugar; it would, however, be best to grow it imly i,,r: 
rage ) — Hapindus Mu/torossi - Sechium edide. In Sicily, the latter • 
mtiius ill a herbaceous condition, it only rijyens in the autumn ; it l« 
about a hundred fruits per plant (hence its name of “ Zucca ceiitiiiiut . 
by which it is commonly known in the island). Its young tops arc 
us a vegetable, while its fruits (when cooked) and its root tubers f.iftt r • 
2nd year) are also used for liumaii cousumptioii. The writer draws at:, 
tiou to the importance that this plant possesses for Sicily when tin ■ 
conditions are favourable to its cultivation. 

.500 - The Distribution of the Genus Zotos in European Russia and the Caucasus, 

(ii<OMOW I. in Tr»miy liitn’iiu po prikludipn boluntkie (ISullctin ol AppUfd . Y 

Vrrt. pp it>2S-io57. IMroifTiKl, .S<.pU-mlKr igi.i. 

A systematic review of tlie s^Kfcies and varieties of the grams /.(iiii 
i*hiro])cun Russia and the Caucasus, together with maps of the di>lii!iH': 
of each variety. Mucli list' is made f»f the literature referring to the siibv 
and given in a bihliograpliy at the end of the article. 

The genus Lotus, which does not occur in America, is found all owr r 
eastern hemisphere, reaching 71'’ N. latitude. On the west coast <if Ale 
it is found at on the cast coast, at latitude ; 30*^ south and tliough il'-i 
in the south east of Asia, it ap])ears in Australia. 

Nearly all the species are esj>ecjally common on the sea c(>a>l, wIkI:, 
the latter be sandy, argillaceous, rocky or grassy, dry or marshy. 
species of Lotus grow equally well on low plains, and fni high ground ■ 
they can be found at an altitude of 415 metres. 

Of the ()0 spec'ies of Lotus, distributed for the mf)St part in tlu :n- 
terrancan region, only 7 occur in Russia, and these belong, almost cm. !: >iv- 
to the .■inilwlotits section ; 3 of these species . Lotus GMia - L. Id'cy' 
carpus -and L. slrictus are only found in districts of the Caiica'n- ■ 
ormthopodicidcs grows., not only in the Caucasus, but also on the ' ' 
of southern Russia in Knro|ie; while L. uligifwsus occurs only on the 
ern portion, L. augustissinms in the south-eastern part of Russia 111 
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I nicuUUits, in man\ different forms, is the only spi'cies tli.il oceiirs 
the whole of Russia. 

ne Inoculation of the Chief Leguminosae with Six Dilleient Species of Module* 
(oriniu? Bacteria. Experiments Carried Out in Kentucky. U. S. A. '.miman h 

, M.\RV in /\Vnrui-fey I'xfvtimin: Nf. 1S4. 

-j, 7 PUiUs, Lcxinslon. K\ . AURXi^t 1.114, 

on eXi>erinients in inoculatini^ the most commonly enhivnlecl 
with different species of nodnle-fonuing bucteri.i. Tlie writers 
j”.onie thousands of plants, growing them for the most p.irt on sohi- 
-Viif .e'ar in test tubes and txjttles . they eaiefulK stenlised botll tile 
I.t.ve solution and the receptUA'les. t.ilong all ixissitile precautions to 
't contamination. The following are the results of the experiments. 

The statement that the organism cansing noihiles on the iiHits .d l.u 
(]talicago saliva) is the same as that producing noilnles on Mrldolits 
■j iuis been proved to be wholly correct. Cultures of thcorgaiiism from 
■Milules on the roots of lucerne cause nodules on the routs of .l/,7i/o/i(s 
15 well as on those of the lucetne itself, and rTiY-cmi I'nrther, lias 
,octium lias proved itself to be identical with ilia' prodneing nodules on 
dx r related species Yiz : Malica^a liif'iiliiut and .Ifri/ioigo i/i ihu a/iihr, 
ciif.irc, cultures of the bacteria from tlicse j dilTercut sixcii’Sof plaiil ran 
■H'lU'lually well for the inoculation of one any of tlicin. Hut these 
„liria do not produce nodules on the roots of any species of 7 rijoliuii; 
;,iiHsum— Vi!>na — Glycine ■ Phasivliis. 

\11 file species of TtijoHmn are affected hy a single s))eeies causing tile 
■ lies. The culture will produce nodules on tlic roots of any other nieni 
• a|' the genus, no matter from what species of Trifolinin tin- organism 
btaiiicd ; it will not do so in the r ase of plants of the genera : .l/is/n iico 
.HMMs—Pisam — Vicia Vivm Plmscolas (,hcin, 

The inierorganism producing nodnlcs on llie vetcit and gardiai pea, 
TAurs to be distinct in phvsiological cliararler from the two iineclmg 
':i:tires from the nodnlcs of TiVirt rilhsa do not produei’ midnlr s on : elo- 
Incerne; Vt^na Catjani’. soya beans and common iH-ans; nor do tlu- 
-;:;!iisms from these nodules give rise- to nodules on I 'iaa hrsuta. t hey caii , 
r sever. be transferred to the roots of rifta .srifft'ii m the same wii\ , cuH 
r,s of bacteria from pea nodules produce iiorlules on 1 tfia siUira^ Cu ■ 
as of the bacteria from the nodules of tlie spring vetch and ^e gaiilen pea 
a similarity when evimined under the mieroseoiie, winch supports tire 

caf that the micrn-orgaiiisms are hlentical. • ti 

Nodules could not he produced on the roots of anv .rtlir-r species ot k- 
rahnosae by means of cultures from the iiorlules of I i.gmi taljani: iv^t 
■:!he cr.w -pea by inoculating the roots of the latter w ith cnltrrres taken rom 

bnodulesof anv other leguminosae. It therefore seeiiistliat tlie barUn.i 

riraig rise to nodules on Ftgna Caljans must constitute dl tinct 

The same result having been obtained with the bacteria from tlte i . ■ 
-as of the soy bean and the garden bean.thesetwoniicro-orgamsins must b. 

■ virded as two distinct species of nodule baeteria. 

The chief conclusions drawn from these results are as hrllows : the bar 
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teria producing nodule*^ on the roots of the commonly grown . 
plants are of different species, differing from one another m thtir 
logical behaviour. Agiven species of bacterium may be confined i.. \ ... 
s[x;cies of heguminosae, or be common to several species of thi- • 
and these several species may not be members of one genus, th(i,v:;i 
commonly are. 

An organism which does not naturally produce nodules on .i <5 • 
plant, cannot be induced to adapt itself to this new host. Thus, v • 
bacteria after being cultivated for a year on a medium made from ,1;; • 
sion of the roots of so) bean, would no; produce nodules on the '••o- 
at the end of this time while still producing them abundantly on tl^jr , 
host plant, the vetch. 

In the earlier experiments, little difference was found in the pin;:, 
favour of the inoculated lots; in fact, the controls frequently start.. ; 
rather better than the treated individuals, but the planls with good 
persisted longer, and showed more vigour in re.sisling decay, often retail; 
their leaves longer than the controls. 

Details are given of a somewhat large number of inoculation e\p,r 
ments. 

.5U2 ' The Presence of Copper in Tomatoes and Tomato Preserves, luu.ki . 

MANO .\ , MaKSIGUA T., Z.AV C., ill .t/UWO ilfllu H. SlitztKm- (himitn-ihjilrin ,, 
ill S.rles I/, \'i.l \TI1, pji. li'C.V’.l. K<»uic, 

'I'liis paper is dividwl iiitu 2 parts : 

I. Hislorical, consisting of the following chajiters : j) L'nppi'! ; 
plant and animal organisms — 2) Tlie physiological action of cojiji.’ 
ij) on plant organisms ; b] on animal organisms — ,j) copper from the lie 
stanrlpoint —4) Review of th.e methods for determining small amnjt;:: 
of copper in animal and plant substances. 

If. Ex peri menial, consisting of the following chapters : i) Methufl it 
lowed for estimating copper — 2) fvxijeriinents on tomatoes in the e.\[sr 
mental field of the Station of Agrienltnral Chemistry in Rome — 3) Pres : . 
of Copper in tomatoes grown in Italy, in preserves made of these totnatin 
and on land devoted to this crop. — 4) Conehisions, 

The electrolytic metliod was emjdoyed for estimating the opp 
and as it was always a i|uestioii of \ery small quantities, tlie weighing oi i: 
copper was followcsl hy a colorimetric test. 

In the Crottarossa experimental station belonging to tlie .Stalinn 
Agricultural Chemistry of Rome, tomatoes are grown with ,i lieu i 
ascertaining whether it is possible to detect and estimate in the ililii-rii 
parts of the plant and fruit, the eop[ier derived, either from the iionii, 
quantity present in the soil, or from sprayings with Bordeaux mixtiin 
The following tables give some of the principal results obtained. 
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Tabee 1. ~ ( ompOillivn of I lu- Tomato Triiil. 
■ l/i/’TO.T/Hij/t’ ( ompoiitioft. 


In IPO <»f (tint 

Jfy.it 110 “ 


Iji, mav and pulp ct»rr<-siX)mi tu 
jht 'ifds 

i'lit Nkins “ '■ 


5 »S 
I sS 


li. — ( ontpostflon vf Ihc ■J.nu'St'- p.iris of ilh- /■;;<;/> 


WalfT an«l wlatilr Non volutilr 
uiatti-t at uo-C. u-shUu- 
(I'V Jirtni-Mi'f) lit 110“ C. 


juice 

i-ul}' 

sjr'ls 'Irifil lit I i(j"C. 
>kin* dried at iiiA.'. 


'jC.'iI 
Si 1. 1 


4 0-1 
JO i.J 
loo oo 

...I 


;.'i: 11. - Copper iv/it, 11111:1/ in the ,/it)<r< ni parti of the tomato fitnl an, I 
in the lull [in mp.) 


. :ik',uix mixture 

Cop{A-r in 1 Ik. 
of juice iin.l piil|i 

Copiici in j ke. 

-I seeds 

Coi>|>i'i m i ki; 

»i Skills 

k'oplM't 

•pnijitiKS 

Fresli 

Dtk-d 
at iio*C- 

A>li 

tJriol 
.It iio' C. 

Ash 

Ui id 
at ito'C, 

Asli 

lU I Vi;. 
of lify sol 


0.25 

5,04 

37 90 

4.7 

.3,3*0,! 

7.01 

3*1 5-’ 

7 . JO 

/Mviiits'sof pilots. 

0.35 

7.09 

53 4» 

p.S? 

3*7 A3 

S ,<16 

40 , S ,,S 

7,19 

..yiia: of soil , ■ . 

0.46 

g .27 

69.90 

II 72 

ntr-H 

12 -iO 

574 ■:«> 

16 . JO 


SI 1 111. - Diitribiitum of lim parts of copper in the (liltcreni parts of the 
lonnito Iriiit. 


Tualmciil 


III Jill' iHiii> In IIk' 1)1 

ainl jiiiir wils >Viiin 




' 'iiriiyiiij-s of plants 71 

-[''■•i.'inK of soil 7 S .17 


-■I Oj I" 'I'l 

JO. O', .,«ii 

I j 1 Ml. m 


I^^ -- iJisfributiou of Ihc copper in Hie tUfJerent pnri^ <[l (he hnnuh) 
fliinl *, nii^. of iOpper per of matter dried td nn'’r 


.S.44 ini'. clusters t: mv 

(..45 '■ Whfilc fruits 7 l< ” 

7 .H 3 •’ Soil 7 17 


‘ plants liuU been sprayed twice with Ijim-Dulphur tuixtun 
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Tabi.k — Copper conlaimd in the diffcreiU kinds of presetted 
of tomatoes from the experimental field (in mg.) 



lo i ki;. 

(A 

u n Cl locm t rated 

In 1 

kg. of preserve where Oic 
and pulp were reduced t- 

TreatnKDt 


. _ 



jtiice and pulp 

i 

40% 

25% 

20% : 5 \ 

No bpntyiriR 

. 0.25 

0,6a 

1. 00 

1.25 T.hy 

i-3 5ijraying8'>f plunts. 

035 

oM 

1.40 

‘•75 r. 3 i 

I spruyin},' of 9<>il 

. . 0.^6 

1. 15 

1.84 

2.30 3 - 0 ' 


1 ;. 
4 ' 


In tile varimis centres of tomato growing, and especially in tin m, ,• 
important ones, N4 samples of the fruits were taken, each accomiiaiiii-il l,v 
sample of the soil on which tlie fruit had been grown, and br all the l.c 
relating to it It was especiidly important to know whether the iil.c,', 
had been treiited with copper, and if so, liow often. 

The copper was estimated : i) in the juice and pulp of washed tomatHi. 
2) in the soil that had prrxluccd each sample of tomatoes ; 3) often aP,, 
the residue (seeds and skins), and in the water used for washing. Tin- n 
suits are given in numerous tables. Further, the importance ol tnni.e 
cultivation is dealt with and of the preserve industry in the ease of e.e 
region of Italy, while statistical data, lists ol factories, etc, are given 

Conclusions. — The examination of numerous samples of tomatoes, .c, 
of soil taken, either from the writer's experimental ground, or from dilTe-.n:.: 
districts of Italy, proved that : 

1) In the fruits of the tomato, copper is constantly found, with" .' 
any exception, in cpiantities varying from 0.14 mg. to 2.10 mg. per ki; : 
juice and pedp, and from 3.88 mg. to 19.45 mg. per kg. of dry residue, 

2) . 4 U the soils upon which the tomatoes investigated had been gii »■ 
contained copper up to iin.74 mg. per kg. of dry soil. 

3) Spraying the plants with cupric mixtures has no effect uihiii ii.i 
copper content of the tomato fruits. 

Thus, the presence in the preserves of small quantities of copix-i ■ 
perfectly justified. It must certainly be attributed to the constant na, 
sence ot this metal in the soil, whence the plant assimilated it in (iithri:,: 
proportions according to the varying absorbent property shown b\ s'' ■ 
in respect of copper compounds, and their power of retaining the latte: . 
insoluble forms, or in those assimilated by plants with difficulty. 

In tile appendix, a bibliography is given of 165 publications. 

50J - The Part Played by Mineral Elements in Plant Life.— ecorom m .\ in / ■ 

(Review of Experimental ARTictilturc), Vol. XVI, I'arl ;. pp 

IVtroynul, jyi5. 

Maturation in Cramineae shows in the gradual assumption 
yellow colour, while plants which for some reason or other cannot rit-t: 
and form seed, retain their ordinary green colour. In this connection, T.t 
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, y.i known as regards the part played by the ininerid elements in the 
. plants. 

' in .ittempting to explain this proeess. the hvpothese.s of diffetem 
..,r- .IS to the causes of the death ,ii pl.mt.s ate reviewed. The f.iet 
tyiidied by B.yT.MiMli is ipioted, that when after the rye harvest, i.on 
iell.iwed by a long period of drought, the rye pl.mts e.m become i>e- 
.j.il, .ind a working h\-pothesis is suggested. 

As the seeds develop, a considerable part of the substance of the pl.uit 
.;..,ling the mineral elements. Ix'comes eoireentrated in the seeds. .An 
...,..,1 which accumulates in the largest .inantities, with the exception 
..iiosphorus and sulphur, is magnesium (ui) to 50 (wr cent). 

Viiw, since according to \Ali.i.S'i'.tTTKR. ni.ignesium alone of .dl the 
e-r.il elements of the plant is present in the cldotophyll. it is thus 
; :..'lu'led that the migration and lixation of this element itt the seeds must 
,..e the disintegration of a considerable pait of the chlorophyll, or in .m\' 
the absence of the primarx inateiial necessary for its le.geiieialion, 
going rise to the yellow coloration of the ]il.int 
This hypothesis is based 115)011 the data given by Mr K, .\Ki>i:yT legatd 
;; the composition of the ditferent 51.UIS ..| the oat ]ilanl ihiring various 
.hods of its life. On calculating the aniomils .h magnesium, ealcium 
ii potassium present, it was found that in pioisntiou as the oat |ilant 
ewloped, a continually increasing ciuanlity ol oxide of magnesium be 
eniicentrated in the ttanieles. This amount reached the maxinmm 
tpi.Ai per cent of the total quantity of oxide in the 5ila!)t. ,md its enneeii- 
•.tioii took place at the exiH-nse of the leave.'. ,md the haulms, wliieli gra- 
slly became pixir in magnesinni, 

I'lirther ex5ieriment.s made with wild clover have given iiositive 
oiiits : in order to control them, e.xjieiinienis in emasenlating oat jilanis. 
.'I instituted at the Moscow .Agrienltnral Institute. Tlie resiill of 
:.i'e experiments was, that at the time of hatvr-stiiig on .August i. 
:.i' greater number of the enwseulated plants were still green, while the 
'.trol |)lant.s were already ri|)e. ()n deterniitdng the relative amounts 
: .oh, phosphorus and sodium in the emtiseulateil and non-einaseulated 
plants, a considerable difference between the former and the latter 
lonml ; from this fact the following eonelusion is drawn. 
Acee5)tiiig\Vn,i,.sTATTKK’s suggestion. it may he said that annual 5)lants 
' lint persist through a second seasr)n. heeaiise, after the harvest, their 
.'.litive conditions, in the widest sense of the words, are not such ns to 
•.Tinit of a resumption of life aclixdty and estrecially !)eeause. as the iilauls 
nture, no migration has been observed of the in)5K»rtaiit mineral magne- 
"nil - from the grain towards the rdher parts of the jilanl. Thus if suit 
ik- conditions could be obtained for the plant, stieh as sirfheieut immidity, 

! it, and the mineral salts neccessary for its rnitrition, the plant would 
giin its activity and if it did not become at once a 5)erennial, it would 
t all events yield a second cut. 

The writer 5)roposes to contiuue his exiK-riments on the part played 
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by magnesium in the maturation process of plants, and intends t,, 
others on the roles of phosphorus and potassium. 

304 The Action of Superphosphates on the Root System of Plants. -Ss-is,,, 

(Work 'if the A^^it■ultural l-lxpcriment Station at Soumy, Kii>i>ui, in 1015'. n; 

Khosiaistwo i fAgricuJlurc anti S>lvicuUurtj year LXXV, \\,\ . 

H' V /5 .VA I'ctroKTatl, Xovember lyij- 

This article refers to the experiments begun in igiz by the 
Agricultural Experiment Station in order to study the effect of h 
phates upon the development of the root system of sugar beets, T!k : 
suits of these experiments were as follows : 

I) The soluble phosphoric acid of the fertiliser, when applied i,, 
black soils, is fixed by the stratum of soil on which it has been dejicidud 
so that no considerable movement of the phosphoric acid from one 
to another of the soil is observed. 

2} The superphi>sphate applied to the soil greatly contrilnUe' '. 
the formation of the very' fine network of the roots of the beets, and 
largest development of this root system is seen precisely in the la\er> • 
which the superpho.sphates have been applied. 

3) ,Superph(),sphate has not been found to exert any more 
effect than nitrate and sulphate of potassium upon the root system' :: 
spring wheat, autumn rye, or autumn wheat. 

Having once definitely proved that superphosphates have a sjxxif. 
effect iiixni the root system of beets, the .Station studied, in I()I5, the ,,i 
tion of superphosphates upon the roret systems of the following plan!- 
beets : rye and autumn wheat ; spring wheat : oats : millet and m.iizr 
The plants were grown in Rotmistrow bo.xes of the following dimensinii' 
54x5 cm.sX 54 ems high and containing each 16-17 P''' 

The general conclusions were as follows : 

i) Of the plants which were the subject of the e.xperiment, oiii 
the beets, and to some extent the millet, developed a very fine netu i- 
of roots owing to the action of the suiierphosphatcs. 

’) Nitrate and sidphate of ixrtassium do not promote a greater di 
velojzment of the rorjt system of Ix'et roots. 

505 Studies ol the Formation and Translocation ol Carbohydrates in Plants. 1 ' o 

W. A., U.usn A. J.aiiil.S.ovvKR, c'.. C. (KolliainsU-d Ksperiineiital SUitiun) in 1 ii / »>’ 

AincMund Sarnct. Vol. Vll, I’iirt. 3 , pp, 43.S-3S4- Ciiraliriilse, I'cbniary tnie 
The object of these investigations was to throw light on the prnblei 
as to how carbohydrates are formed in the foliage leaves of plants, Im 
they are transferred to the reservoirs where they are stored and how tin 
are finally broken down and utilised in subsequent growth, 

1 . — The carbohydrates of the Mangold Leaf. 

Previous theories concerning the formation of carbohydrates in the hsl 
may be divided into two classes : i) those favouring the view that sacch> 
rose is the first sugar formed in photosynthesis : 2) those in which the Inx 
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tsaif regarded as primar>' products, saccharose or starch being formed 
y; b\' synthesis either in the leaf or nxit. 

Much of the previous work on this subject is of doubtful value on aevmmt 
.[le insufficient care taken to ensure that no change j„ carbohydrates 
ould (X'cur after the picking of the leaves and during the preparation 
the -■•ample for analysis, io overcome this reriuires the in.stantaneous de- 
rcctiun of the enzy tnes. which w as effected hv the writers as follows ; I'resh ■ 
picked leaf material (about i kilogram) was droppied in sm.dl tpianti- 
K at a time into a large volume ( > litres) of Ijoiling alcohol to wliieh i |rer 
volume {20 cc) of o.dbo ammonia was added so as to neutralise the acids 
tvs'iit in the leaf. (If the solution does not remain .ilkaline more ammonia 
.,.jia be added). The destruction of the enzymes is facilitated by the 
imotiia which diffuses rapidly into the tissues, hurt her. the metliorls 
estimating the carbohydrates were revised. Thus the enzyme of .1 .s/ar 
oryzae or taka-diastase was used in lire estimation of slaicli. since the 
jeh is only converted into a mixture of maltose ami dextrose .md there 
r.ii loss of dextrin. The cane sugar estimations were checked bv inversion 
ih invertase (autolysed yeast). Maltose was estimated by the use of mal- 
s-free yeasts, sucli as Sitccharomyccs marxiunns and .s', eiipnn.s. dipilir'ate 
mentations being carried out with ordinary baker's or distiller’s yeast, 
i.tiises were estimated by distilling with hydrochloric aci<l and weighing 
cfiirfurol produced as phloroglneide according to the Kniiber-Tolleiis 

.ill'll!. 

The polariraetric measurements were made at a eonstant tem)(eialnie 
: 1“ C by means of a thermo.stat. 

The results obtained for the increase of the ratio of liexose to s.u'eli.ir- 
fin passing successively from the leaf to mid-ribs ami stalks suggest 
niislakably tliat the cane sugar is formed in the leaf and nndeigoes a 
I'ilar and increasing amount of inversion as it passes downwards to the 
Thus in leaves picked in September (.) p in) lliere w.is i limes 
nukh hexose sugar as saccharose in the leaf, whihsl the mid- ribs 
".lined i and the stalks 5 times as tmieli ryihieing sugar as cane sugar 
f inversion of the sugar in the mid-ribs and stalks is so ra])id that praeli- 
ii the whole of the sugar in the sap of tlie roots is in the form of redneiiig 
C'l This inversion of the cane sugar from the leaves is probably effis led 
'.he invertase shown to be present in the sieve tubes, bnl absent from the 
tf (koiiERTisoN. Irvine and Dorson. loop. liiiK'liein, Journal. I\', zyN). 
During the early stages of growth when leaf formation is the priiiei- 
liiiK'tion of the plant and the roots arc merely small tap-roots, tile cane 
f ir is found to be in large excess of the liexose, .\lso. tlie projiorlions of 
I'lnse and laevnlose in the mixture of reducing sugar in the s.i]) is always 
pinximately that of the products of the inversion of earn- sugar. The 
I’ers consider these facts to outweigh all other arguments hitherto ad- 
i«'d to show that dextrose and laevulosc are prmtrsors of the cane sugar 
At leaf. Even in plants like the potato, where starch is the re-serve siib- 
inte, and in the grape,, where dextro.se is stored, they find that wlien spe- 
'■ frecaution is taken in sampling to prevent the action of the leaf enzy- 
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mes, saccharose is the principal sugar of the leaf. The same is aUn t- 
the snowdrop, which stores starch and inulin. 

One of the most striking features of the sap of the stalks aip'i •; ; > . 
is that the proportion of saccharose remains practically constant, a * 
hexoses fluctuate between wide hmits. This points to the relatiwK • 
movement and formation of hexoses. If the sugars travel Iv 
diffusion, the rate of diffusion of the reducing sugars would be linn 
that of the came sugar. Further, if cane sugar were free to wander th:. 
the tissues, diffusion would take place from the root {the place of hie; 
centration) to the stalks and leaves. It is therefore more proljabh- e 
the cane sugar of the leaves is translocated entirely as liexose, and ih.o. ■ • 
exists some mechanism in the roots preventing the cane sugar from di;--. 
out. Gutzeit (igi i) showed that the protoplasm of the cell walls of the 
root was impermeable to cane sugar and that the death of the priitno;,' 
is necessary before the sugar can Ire extracted. 

As regards the mechanism by wliich saccharose is synthesiscil fr- i;; ■ 
hexoses, it is improbable that this change Is effected by invert its- V, 
process of reversible zymo-hydtolysis since invertase is entirely ab.^L•llt 
the root. 


II. — The de.xtkose-lakvhwsf. ratio in the mangoi.h. 

In the extracts of mangold leaves and stalks, optically active uiipnrit: 
are always present which are not precipitated by basic lead acetate and he: 
vitiate the estimation of the dextrose and laevulosc. Tliese snhst,!:;: 
are possibly acid amides (such as glutamine and asparagine) or aiiiiun-.K. 
(.such as glutamic and aspartic acids) wliich form soluble lead salts. T::: 
impurities occur in the leaves, but are much more abundant in the niiii :: 
and stalks. 

The ■' apparent dextrose” (D.) and the “ apparent laevulosc ' [I, iv 
determined as percentages of the total matter dried in vacuo. 

In the leaves the dextTose andlaevulose appear to be present in ap]!; 
imately equal amount as would be expected if they were formed fnmi -, 
charoseby inversion. When the ratio 1) : 1, departs from unity it is pint) 
owing to the presence of a dextro-rotatory inpurity (glutamine ') wliiri; 
crea,ses the amount of dextrose apparently present, but at certain imu' 
the day a laevo-rotatory' inpurity seems to predominate so that the rati 
becomes less thau unity. 

In the mid-ribs and stalks, especially at the bottoms of the hitter ’ 
dextrose always appears to be in very large excess as compared will t 
laevulose ; this is probably due to the poportion of the dextro-rotari iia; 
rity being relatively greater in these parts than in the leaf, as is sho« n bv ‘ 
divergences between the polarisation and reduction values of 
being far greater. 

The fluctuations of the apparent dextro.se and apparent laevnlo^t t - 
place more or less regularly during the 24 hours, thus pointing to a n-’a 
variation in the optically active impurities. 
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I'ntil more reliable results can be obtained for the true dexltosi’ and 
.jviilose^by methods which are independent of the polarinietric data, it 
justifiable, from the results obtained to assume that the dextiose 
laevulose exist in the leaves and stalks as invert suj;ar and travel in 
■earlv if not exactly equal proportions to the nnit. nhere transformation 
5tii saccharose occurs. This as.sumption aitreCs best with the tef;nlar rise 
nil f.ill of the total hexoses in the stalks and mid-ribs aloni; almost straiKht 
■vs during the night, as contrasted with the more irregular llnctUiition of 
he apparent dextrose and laevulose taken separately. 

.\nv conclusions as to whether cither of these two hexose sngiits is 
letter adapted than the other to tissue formation or to respirat on .irev.due- 
jss because analytical methods at presr-nt existing do not give true values 
,,r these sugars. 


Ill The carbohvdr.atks of tuf. i.eaf anu i.uaf-stai.k.s of -nii: i'otato 

AND THE MECHANISM OF THE DKlIKAIiATION OF .<TAKCH IN Tllli I.FAF. 

The variation of the carbohydrates in the potato leaf was studied 
•bioughout a complete 24 hours' period and the nsults obtained are summar- 

..ii] as follows : , , 

In the potato leaf when the tubers are beginning to develop, t lie princi- 
•'d sugar present is saccharose: its amount increasts from sunrise ui> to 
; p. in., following approximately the curve of temiK-ralure. It then falls 
hiring the rest of the day and night, the rise and fall being both linear. Hex- 
..lies are present in the leaf in very small amounts, generallv less than i lau 
ent of the total dry weight of the leaf. They flnetuate considerably during 
•he early part of the day, the fluctuations being apparently determined by 
, .inversion into or formation from starch. 

During the early part of the day up to i p. m. tire proportion of starch 
changes very little, the small fluctuations which occur being related to ehanges 
in the starch which is apparently formed from the hexoses. Directly the 
..mount of saccharose has reached its maximum at 2 p. m. the liexuses begin 
•0 increase in the leaf owing apparently to liydrolysis of the saccharose to 
invert sugar ; at the same time ■ soluble starch " (or dextrin) is lirst detected 
in the leaf and its amount increa.ses regularly up to (1 p 111. At ) p. im, 
ihours before sunset the true starch in the leaf rcachc^ a maxnmim value, hir 
greater than any previous value during the day. 1 lie starch .im so u c 
varch " subsequently fall rapidly until betwe-on nudmglil and 2 a. in. t ie 
amount left is exceedingly small (0.2 [ler cent) The starch is apparently 
converted directly into hexose (dextrose), the amount of which increases 

in the leaf. , ,, ,„i,„ 

In the stalks, reducing sugars predominate greatly over 
rose in spite of the fact that in the leaf the latter is m exc.^s. As m he 

mangold, it is probable that cane sugar is the first sugar formed >■' HR ' " 

and that it is hydrolysed by invertase in the venous nud-ribs " 

!lie purpose of translocation. Also, as in the mango re pre.^e ’ . 

Me optically-active impurities vitiate the polanmetnc data in estimating 
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the true proportions of dextrose and laevulose and the amount of 
rose. The fluctuation in the "apparent dextrose "and “ apparent 1 

in the leaf are due to the fluctuations in these impurities. 

In the stalks, the amount of optically active impurity appears tuU '.t..: 
than in the leaves so that the dextrose is actually in excess as it apivars' 
be, thus indicating that the starch in the tuber is built up from thi.s 
This is according to expectation, since starch becomes dextrose exclu-ut; 
when hydrolysed by either acids or taka-diastase. 

Maltose is invariably absent from the potato leaf, and also from tt 
leaves of other plants which form much starch in the leaf. The 
tion of starch in the leaves is therefore probably effected by a 1111x11;:, 
of enzymes similar to the enzymes of taka-diasta.se. 

joCj - Potato Selection by Means of Sexual and Asexual Reproduction. — Sn wi 

l.i.rM, ill I nih’ii Sillies Defnirlmeiil I'i Sericiillnee, Itullelin Vo. lys. r.r pp. -f- ii 
W'iiMhiiiKtoti, .'fay 20, 

The writer first sets forth the importance of potato growing in tlie I i;;' 
ed States, and the possibility of its further development. He then ili.oc 
attention to the distinction that must be made between potafo-brci-di:;, 
(here employed in the sen.se of sexual reproduction) and potato sclcctim; 
or tlie isolation and asexual propagation of desirable strains and iv],. 
Mr Stuart then gives a brief historical review of previous attempts m:i.: 
in the United States for the improvement of varieties of polato by 
of sexual reproduction. He mentions the epoch-making work of (Iriop 
RICH of Utica N. V. (i« 57 ). who furnished the type " Garnet Chili 
variety from which was produced " Early Rose ' now a ty]X' i 
world-wide reputation. Other less important workers in this field inai Ij 
mentioned ; C. G. Pringle (of Charlotte Vt), E. S. Brownell (of Essex Crr 
tre, Ut.) and later, Alfred Reese, Luther Burbank and E. L. Coy, 

After giving a detailed description of the structure of the pistil ;ii: 
stamens of the potato flower and the technique of artificial pollinatirai. tl 
writer describes the results he obtained from a series of crosses miuU- i 
ii|Oq and iqio and gives the parentage, number of flowers crossed. iiumt> 
of seed balls' developed, percentage of success, and the number of sit 
Hugs that produced tulrens. The chief conclusions drawn from thi-'C r 
sult.s are as follows : 

i) The almost total failure of our present day commercial varntk- 
to produce seed balls is due to male sterility rather than to iniptrfu 
pistils, or ovaries. 

z) The number of ovaries developed in the flowers is smaller in tin 
case of .some varieties than in that of others. 

3) The commonly accepted theory- regarding the inadvisability "t 
allowing more than one or two seed balls to develop on a cyme is nnt siili 
stantiated in 3 crosses which developed 5 and 6 seed balls each. 

4) The Up-to-Date class of plants are, as a rule, poor seed-beart-r- 
and may be considered as belonging to the male-sterility group, the® 
fore they cannot successfully be employed as pollen-plants. 

5) Certain types or strains of a given class of plant possess grtatu 
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rail iffinity tor each other and are more easily crossed than other strains 
•j-pes, which are apparently as closely related. 

t>) The results of the crosses made by the writer do not jnstify Sa 
gall's assertion that white is not a recessive character. 

In the 2nd part of his paper, the writer treats of the asextial selection 
ihe potato. ^ He gives a short historical siiininary of the work carrier! out 
this direction and then discusses the results obtained from liis own 
Ijcriinents in the 2 methods of seleition : i) the tiiln-r-nnit method, 
ijch consists in planting select tubers having the di-sired qualities : 
liill selection, w^here plants possessing particular ch-iracters are chos- 
, These results show that prudence should Iw exercised in adnsing 
csua! selection as a means of increasing the yield and improving the qii.i- 
V ot the variety. The highest degree of .success can only be attaineii by 
, iking with rather large numbers of fhc plants or tula-rs selected for 
fioduction. The tubet-imit and bill-sekvliou methods are cbielly vahi- 
,lo in pointing out the weak, iinprodiiclive, and liisea-sed seed tubers, 
■Jie: than in producing the rapid and infallible increase of the crop. 

The Improvement of the ’’Washington Navel Orange by means of Bud Selec- 

liOD -- rtH.AMEL, 1 ) (imriau uf I’l.nit IivUi-li\ , T S iViMiUiU’iil nf 
!he Jourml (>,/ Hcrfdtiy, WA. VTL Xn. in. i iij-. Ft-bjibiry ii;i(i 

The results obtained from : h years .>f uxjKTiment : the ol>seivatioti 
liindindual trees in plots of too trees ; the >tudY of individual tree-per- 
j rmanee record data secured by several orange growers. 

These results have shown clearly thai in the Washington Navel Oran- 
ge Viiiiety we have a number of different ty|>cs, many of whii l) are umlesir 
bbk'iind worthless. The younger groves, namely tliose that are farthest 
rt-raoved from the parent trees, show tlie largol proportion of these infe- 
rs t>pes. The reason of this deterioration is t<i be found in the fact that 
i-'lhc II common types of the navel orange in California, the most mulesir- 
iblc ones from the standiroint of fruit production are tliose showing the 
kieatest vigour of growth. The trees of this lyjie throw’ nuiLsually large 
I'jmbers of .suckers, which have, until rm-nlly, been highly prized for biid- 

These undesirable trees have tlm.s snpplie<l a much larger jiroj^ortirm 
('1 ihebudwood than the more productive trees witli less vigorous gmwth. It 
L' difficult to secure large supplies of non-bearing lmd-w<K>(l from the liest 
t'ivs, particularly the sucker growth, for siuli trees usually produce but 
ii’.tle sucker wood. This difficulty is overcome by using fruit wood for pro- 
P^i^ation, for good trees produce more than j>nor ones. 

It was found that in some of the best navel orange groves in South 
^'akfernia, about 25 per cent of the trees are unproductive, or bear fruit 
1 inferior quality : in some plantations there are even 70 ]>er cent of such 
:a-es'. 

In order to propagate the most productive and valuable type of 
'’l^hington navel orange, it is necessary to practise bud selection, which 
■ iisists in securing buds only from those trees that have satisfactory per- 
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formance records as regards the regularity, abundance, and quality oi 
crop. This can only be done by keeping individual tree records «i„ '' 
includes the numbering of every tree in t)ie orchard, and the rcgi-!t„i., ^ 
of the quality and quantity of the produce of each tree throughoi:! ,, 
ries of years. By this means, it is possible to know which are the k-. 
ductive trees in the orchard and to locate the branches bearing link- , 
fruit, so that thc-se trees may be replaced by the best types, usu.ally kv'e 
working entire trees with carefully selected buds, or by the removal r,f 
desirable limb sports by pruning. Uniform orchards can thus be .djtj- 
ed, that is to say, those with a larger yield, and in which the pickc.', 
sorting and handling of the crop is much simplified. 

The writer has adopted the practice of cutting for bud wood o:;; 
that growth which bears typical fruits. His large experience, and that • 
his collaborators, one of whom budded over ij ooo orange seedlingj ■ 
igiq. has shown that even if the budsticks are of small diameter, iht 
buds grow as well as the “ fat ” sucker buds. It is absolutely certain fro: 
the observations of the writer, that the buds from fruit wood secureil irn: 
heavy bearing type trees produce trees with a much larger crop and 
considerably earlier bearing habits than those propagated from sm'ki 
wood. 

The writer recommends that the bud should be inserted, if prsdli! 
as soon as it is cut. Spring budding, as a rule, gives the best results. 

Bud selection improves the crops of ail arborescent plants in the >.u; 
way as seed selection permits of the improvement of herbaceous plain 
By recording the performance of the progeny of select parent trees .u 
noting whether sports, or off-type fruits, occur in the crop, it will lie p 
■sible to base selection upon pedigree, instead of upon the perforiimiu 
of a single individual, and therefore the results obtained will be mncli iin 
certain, 

5118 - A Fruit of Jugluns regi» Containing a Kemei ol Corytus A velUm. 

Daniel I,., in Hex-ue (iinhiiU dc IMuniquf, Vol. Will. N'o. 325, pp. 11 i.|. I'oi ' 

Januiiry 15, 1916. 

The writer has examined a walnut showing a very peculiar aiiniiial} 
its kernel was replaced by a hazel-nut kernel united to a peduncle by i 
long filament just as in the hazel-nut. The origin of the specimen peniiittiv 
of no doubts as to its authenticity; it came from a cultivated waimit trtr 
whose branches interlaced with tliose of a neighbouring hazel, 'ihe sIk-;: 
although abnormal, of conical form and entire, was not very reniarkabk' 
for such external anomalies occur fairly frequently, and even 
habitual specific charac'ters upon the embryo. 

This extraordinary seed was planted with a view to stud>'ing its 
mination, and the type of plant which it might produce. The cotyledo!:.' 
were unequal in size, the larger one being bent back over the smaller, tb’-' 
preventing the radicle from emerging freely, which only became 

(i ) Cf. : Jean r>amd. Hi-mUte ties xwiies; chez certaines races tie kiricuts, in AV: ' ' ■ 
cole, June i, 1914. 
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,.V, removal of the cotyledons : the leaves stem ami root were ex.ietly 
Iliese of the walnut. I'nfnrtunately, these observations eoulil 
o-ntinued, as the seedling irerished throush the e.irelesMiess of the 

order to explatn these singular facts, the writer refuses ti> .idnut the 
.r,,isol a momtrosiiy prodneinv a ha/.el-mu in the place of .1 w, limit, 
,;y suggestion which appears to him pl.msible is th.it oi., natm.il 
. 'etween the walnut and the hazel. Although tin* d.ite ot the m.it urit y 
J -eXiul organs differs in the two sixvies, still the hazel pollen might 
;;rs vitality for a certain time, and the period of the foim.iliou of Uu- 
fairly long. Thus, it is not, ,1 pri“ri^ an inipossihilitv th.il the 
;p,!len should have fallen on the female intlotiscenee of the w. limit, 
•oti.iined there alive, until the moment of tfie in.iliii.ition of the 
[•,, when it would fertilise the ovum, 
writer suggests fertilising the walmil anilieially with li.izel p,illen, 
;-gthv latter until the rigid nioiiienl hn placing it u]iou the ni.ituie 
,.! the walnut, after having removed ,il| the m.ile e.itkiiis befoie 
.relied. Such an e.xperinient should give interesting le'iilK. 

.pie Composition ot Italian Wheats. iommisi .. , mak.s.m ., .,,1.1 sn i \ 

I'i'bui A'. fff (.7nr«m;-(ig/trni4 K- ui.i. Siiit-ll. \ ..] \in, 

,■ 'I, Rome, I'jilt, 

wHters first examine the qiieNlioii ol wheat -j^iowino jii Italv ami 
„;«'rtanee, not only of the qii;niliiy ni the er.ip. hnt also .il its etuiipo- 
They then set forth, in a series of carefully e<mipile«l laliie'., the 
^ mI the analyses of wheats from tlie erops from loio t<i lot |. ctuiiiiii^ 

. ii’kTLMit parts of Tliily. and eoiisistiiii^ of tlu* tno>i imj»oitaut Italian 
viz : 

' 1. /f£. 7 /,s' ; Bianclietta — Calhi^ia •Caiiijho CaroM-lla Oilo;^na 
:.ita Imceiise Oentii lhaiua> (lentil Ros>o Maiona Awn- 
!.T/.Uf)lo Aducco (awned Aduceo s])Tiip,;-\vlieat| Mar/u«ilo laira 
Ferrara spring wheat) - Marzuolo Veronese (VetoiieM- spiing-whe.it) 
■I'l Americano (American spring-wheat) Xoe Kieti Roma' 
Riisso d'Oloua- - Rosso pienionlese. 
a/ztia/.s ; Biancucoia Capolerra Casliglione ])nh> dr I’u 
Ajjiilia hard) — Giganie - - Maiznolo - Russia S.unluu .li.i Sa- 
Timilia -- VincetuUi. 

total number of samples analysed were {j-i ''•'It iml a; 
ihom the results obtained, the writers found tlie average miniiiuim 
" iNiiinmi values for the soft and hanl wheals < iilliv;ited in ditfereiit 
■ ' "t Italy, and which are given below. 

hk-re are very considerable variations in the content of iiitn»geiions 
•k ; nevertheless it never falls to a very sniall value, as may 
■sTved in the wheats of other eoinitries. which sometimes contain 
" lo per cent of iiitrugcnous matter. Tlie dry gluten conleiit was 
;'"ver 8 per cent, the amount refiuired for bread-inaking. It slionld 
noted that the proportion of gluten : nitrogeiKnis matter varies 
■ fairly wide limits ; thus, there is not a perfect agreement between 
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these two sets of figures, so that it is not always the wht.v, ■ 
are richest in the total amount of nitrogenous matter that have the 
est gluten content. The weight of the bushel does not v.u,' 
much, and the averages are fairly high. The aleiirone content nj 
ten is sometimes below 25, as calculated by Boi.AND'saleurnnietet '■ 
is well-known that this method of estimation is not very' satisfatti.r, 
the writer.s have only used it in comparing the results with those nb-, 
from foreign wheats that had been previously analysed. The ditt::- 
tion of the water content (on an average somewhat low) the ■ 
matter, cellulose, ash, phosphoric acid and pentosans gave ts - 
results as compared with the analyses of foreign wheats. 


Composi/ioii of Ilaliun Wheats. 

Solt W'htiits Hard Whuu 



MaiimumI Minimutu 

! 

A\erajje 

Miiiimum 

Minimiiii 

Weiffhl of thf ... lb' 

65 a 

57-7 


67.1 

fji'i.O 

Wflght of 100 grains . . . gr 


3-5 

.J.89 

f '-.5 


Dry % 

ir,.n 

8..t 

10.6 

16.6 

9.11 

« Aleurumctiic » fiiiim- 

40.0 

25.0 

— 


25. <1 

Humiflity % 


<>.17 

T2 19 

‘279 

8.01 

In roo parts oi dry matter . 

i’ats (i-thcr fxtracl) 

2.6S 

I.H2 

227 

•2.70 


\'iir<^cnous matter (N X • 

1S.23 

10.79 

14.90 

IQ.0.5 

J 2.0.1 

Cdhilosc 

3,9s 

2.16 

2.77 

4.02 

• K 

Ash 

2-47 

*■75 

2.10 

i 2.85 

i.io 

Non nUrogcnutis extract, (hvfiiff.). 

82.34 

7-(-35 

77 - 9 d 

bo. 21 

72 .ti 7 

Pentosans 

10,0 

6.72 

8,16 

10.08 

5. '(2 

Phosphorio add 

1.36 , 

0.71 

o.t>3 

, 1.13 

0.03 

I’ropoi t ion dry gluten; jiitrog. mat. 

1.08 

0.65 

n.79 

0,98 

0.70 


On observing the averages, it is seen that hard wheats have a 1' '• 
nitrogen content than soft wheats, although the two figures giving Ihf 
ma and minima are much higher in hard than in soft wheats. Thi- .■;' 
with Wuaflart’s statement: 

“ It is not true that a wheat ought always to be very rich in iiiU' - 
it should on the contrary be remembered that hard wheats art c;-: 
guished by their special consistency alone, and by their flour pos-i" 
particular properties that do not depend upon tlieir content of nitmgt:: 
matter 
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i, conclusion, it may be obsen-ed that Italian ivheals in oenenl 
, of gwd phi^ical quahti^ and excellent chemical ccmjxli.io;, 
,i:e distmgtushed from many foreign products by their high nitmgcn 


SpringWheatSowingmFraiiMiManitobaWheatsandBietiWheaL i . 

,, .^,..5C Paris, Jauua|y-Fcbr,uny one. - „ L 


, ,„ ;»ausfr.r n^ional!. Vol. irj. N'„. , ,s icUs ivi. 

■ I j. utnat d'Ainciltliirt prmijiir. War ,A., imv AiUf. v,.i N,. , 

C.fch I. 


'ifmi-ni 

I' u>: , 


' V, Officid of Janiiaiy ^l, has piildishcdthe 

|;r:mnt of the sowings of cereals in the antumii of un^ Xli,. ,i.,(a 
,,„bt.uned by an enqtiiry made by the Ministiv of Agricnltnre The 
rt -hows a decrease of 1820 143 acres, or of 'abont io per cent of 
I (kwoted to autumn cereals (wheat, rw and nieslin (a niixliiri' of 
j,4;uul rye), winter oats and winter hark-v), in comparison witl, the 
of 1914, and a decrease of about 4200 S;o acres inc..mp.irisoii with 
j.rmal area under wheat in tlie years Iwfore the war. The piolilein of 
- aiiig of spring wheat is tiierefore one of p.irticular interest to h'laiu e 


\s the best varietire of spring wheat, are mentioned ; N.k- and -till 
■, its derivatives, Japliet, ble IHeu. (Irns Itl™. Itaibns a gros grains 
ieuix. Pithiviers, Gironde, lint since s,,riiig uln-a;s are onlv grmwi 
-1:1, ill areas in I'rance. it is not easy to obtain seed. It will thercfoie 
ase-sary to have recourse to foreign wheats, imtiilily ihose of Ntiinilolai 
li are in great favour with the fheiieli millers, ami ;ire miu li to l,e n- 
aii'iiiied, Manitoba wheats are ceitidn to sneceecf in Ihiinee wh. revet 
■igwheat can be grown. On account of llieii catly ri]enin,g. they ean 
■ ‘wii there up to the middte of April, or even a week or hirtnight htfer 
il where there is no fear of drought, in hiet. the idiimspherie hnmiility 
kir eomitlW’ of origin jmstilies the belief find these wlieats ari' lehifiwly 
-isistant. 


Stanitoba wheat has been tested in Switzeilaml. where tlw growth 
1 :i'.i"iis of winter wheats are gener:illy less favourahle than in Ihiiiiee. 
ii) m f'rench and in German Switzerland, farmers use yfanitolxi wheiit 
ov year with success tor spring sowing : on good soil tliey e;in count 
■r. from 37.2-44.6 bushels of grain ])er acre, and from 1,6 i,(| tons of 
-■■1 per acre. 

III. Wliile fully recognising tlie importance of trying Manitoba wlieats 
'i'ring sowing, M. G^NIN is of opinion, that it would be well to first sow 
ririeties that have already been tested in h'rance, and id which tlie sue 
* w certain. Such a wheat is the Kieti variety , it is early and iirodiic- 

- It is more than 20 years ago since the writer introdiucd it into the 
^narshes of Bourgoin and Isere ti8 ,1.43.23 acres). Hefme the introdne- 

- of tins wheat, the cultivators of this disfrict, whicfi was drained in 
? had, in the native wheats, only varieties with small grain, ami .stems 

to rust ; but since Rieti wheat has been introduced (which sjireatl very 
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rapidly nvcr tlie drained marsh), grain of first quality has lx,.-. . 
both from autumn and spring-sown varieties. 

.M. ScHRlH.AUX ha.s tested this Rieti wheat, and has erossCf! v, . 
phet, thus obtaining, some years ago, an awnless hybrid whiih t' 
i.s growirjg successfully, and w'hich he will soon be able to pr.,],,- , 
a large scale. 

511 - Rice-Growing in lialy, — a'ovelli noveixo, in /tO'exfcUfiiiA'i.si, 

5, p;>. - t M'lp. Vt-rcolli, Miirch ift, ifjWi. 

In liurope, Italy is the country which occupies the 6rst pin i j;; . 
vcloprneiit of rice-growing, about .180663 acres being under ihi- 
annually wliilt 27 iron ow) bushels of paddy are produced ■;jvc _. 

value, together with that of its by-proiiucts, of over £ boo ; 

estimated that rice is grown ill rotation 011 about 2 223 (iq, , 
irrigated land. 

fn tqii, alxiut 2 128000 bushels of prepared rice were e.vp rc 
wtiich the value was more than f r 200 000. Xot very long ago tt., 
was of still gicatcr importance , during the five-years periml i.s- 
it occupied ,37,1 293 acres. Rice growing aftenvards decreased, nn .. 
of the severe conqx'tition of Asiatic rice, great injury due to di-i.,. . 
The rice growing provinces, in decreasing order of the area ciiltii’.U: 
at present the following : Xovara, Pavia, Milan, Bologna, Mantu.i R 
Verona, Ravenna, Alexandria, Cremona, Venice, Reggio d'liiiiilin !, 
Udine, Padua, I'errara, Vicenza, Modena, Borgaiuo. Syramse, C.; 
basso, N’aplcs. Rice-growing tends to decrease a little in the di-: 
where it was most extended, with the gradual transformation of inn,., 
rice fields into rotation rice fields, and also with the adoption of 
systematic succession of crops increasing the unit production. 
other hand, rice-growing is iroticcably extending in some irrigated 
where it had lieen of littie importance. This is due, not only to it- ' 
in clearing the ground from weeds, but also to the profit derived fn : 
product. Rice is especially cultivated in the Provinces of Bologna 
veiina, and in the low lying zones of Venetia, where it assists in tlie - 
nual reclaiming of waste marsh land, for rice i.s often the first ti,!::- 
crop ill the agricuftural improvement of this land. 

Tltis work of reclaiming the numerous marshes, or lands pen -:; 
subject to floodiirg, which exist in Italy, can be increased in future :! 
to the transplanting method ivhich the experimental Rice-Crouir; 
lion at Kieti (directed by the waiter), has, after study and eNpeiu 
already introduced and popularised in Italy, This system allows ' 
being grown, even on land that is atways slightly submerged, or Mii: 
subject to flimding in spring, and where a .sown crop would be imi” ' 
or very soon destroyed. 

512 - Gram Cultivation fC/cernWe/Znir/n r,.J in India. - irou mn m o 

IS'.SKD (‘..IRRIKI, L. C. aiitl .\BDLTl K.CIIMAN KlLW. ill ('/ Ihi: 

A'.'.ruuHiiri in Jndiii, Holiimcal Series, V0I. VII, No. C ti'>' ■ 

Tins Bulletin is entirely devoted to the etudy of the cult:' 
of gram in India where the area under this plant every year •• 
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ooo acres. The grain is an important food for man and Lattlc 
the dried stems ande leaves are used as fod<ier. 

The factors affecting tlie yield are : the nature of the soil ; the sis eial 
niJitions of the climate at the flowering season ; the time of sowing 
'.a the specific productivity of the different types. 

The distribution of gram depvnids chiefly u|)on get^logieal and agii- 
.;;tiiral conditions ; this plant reipiires a light, open, well aerated 
^,,1 (or the normal development of the nxit system and the (ormatioii 
,t luslnles. In heavy, argillaceous, moisture retaining soil, gram grows 
.,,hh aitficiilty, the r(X)t-s}*stem is very sn|H‘rtieial and onlv a few [xals set 
Thus on the alluvial district of the C.angces gram is onlv gtowri 
.2 i-(]O00 acres, as against I 7 .o 4 .>o acres in the 1 ‘rovinee <if Agr.i where 
■;x‘ soil is a somewhat sandy, ojten. well drained loam jiassing towards 
■Wiigal into an exceedingly line silt of high moisture retaining eapaeit\. 

the soil alters in texture towards IVngal, so the area nmler giam (.ills. 
( la such soils, the shallow-rooting, erect ami caily flowering varietii-s shonld 
V grown, in order that the roots may not eiieoiinter, in their growth, in- 
.aj'iiigly disadvantageous conditions likely to gnatly iniixaie their de- 
vdopinent. 

Another factor that Itas much elTeol on Cmr uu'.tiniim is the il,im|i 
liie to wet and cloudy weather which, when it oeeiiis during the lloweiing 
-i.oon, prevents the setting, as is shown hy the following data . 


lifftM of rainy wvnilicr 

No. NV. r .1 

of floWffS pfxU lltlHIfll 

T\jk' 23 iS Z 

‘ Kabuli » . . . ib 4 

ly\K 22 21 3 

Type 21 19 j 

Tyfc 20 20 0 


•n tktliiic 


Ilf fine wciiOu'f 

tifyin aiinot! 

’« K-yiit;»w 

No. 

No. of 

rnn-ntJiKf 

M-t 

of 

IS jtisls ffllHfi 

1 htI 

I 1 

IS 

15 


22 

18 

1 ^ 

72 

■ 5-5 

21 

1 7 

81 

.5 

01 

I 2 

'M 

4 .i 

2<) 

18 

90 


The time of flowering is of imixtrt:incc in severai ways and should Ik- 
t iken into consideration ; in all selection work, preference should be given 
I* the tvpes flowering at the end of tlve cold weather, when the season 
I'tgins to change and the days are generally bright and warm, tlms promote 
aig IKillination. There is then ample time for the seed to set before the 
Iifit damp winds begin. Excessive earlincss in flowering is assraiated 
■'Vith low yielding power, while on the other Imnd, very lute flowering is a 
'hsadvantage, as a rapidly ascending temperature interfereii with the 
iiormal development of the grain. 
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As regards the date of sowing, the best results were obtained 
when the crop has been put in rather late, during the first week in Xi , i.:-., 
by which time the light lands have had time to lose a good deal | . 
moisture. Late sowing, as has been seen, checks excessive wget • 
growth developed at the expen.se of seed production. The yield 1 
depends upon the productiveness of each variety. The large .seniii! 
rieties have only one seed in each pod. The colour of the seeds v.irii > j-, - 
white to black through various shades of yellow and red. The lightei , 
colour of the seeds, the higher their price ; thus the colour is a new cIl;!;,,.. 
serving as a guide in the work of selection. 

The white gram, type .Vo. Q. is interesting from its habit, which i.- vtr’. 
spreading with numerous side branches. This type unites both \icH 
quality ; it has been grown for 4 years at Pusa, and under the inict 
ferent soil and climatic conditions has alwajui yielded an average of nv,: 
20 maunds (lti42 lbs) per acre. 

The writer finally gives a classification and description of the viiif 
types, 25 of which have, so far, Ireen isolated at Pusa, and are distinct ;r. 
habit, sire and colour of flowers, the shape and colour of the different 
of the corolla, as well as in the colour and dimensionsof the leaves and set-i, 

513 Experiments Carried out in 1915 by the German Station for Potato Cultivation 

— \'oy Eckknkrkchkr I'., ill Zeitsi-hrifl fur Spirilustnduilrie, Year Siiitpl N 

pp, I 52. ncrlin. i'>i^'- 

In 1915. the above-menlionecl vStatioii (“ Deutsche Kaitnffei biitr: 
station ” diR'Cted by the writer) tested K) varieties of potatoes on 32 fn l 
situated in different parts of Germany, namely : Kast ami West I’riifM,. 
Posen : Pomerania : Brandenburg : Silesia : Prov. of Saxony ; Brunswick 
Hanover ; Aiih.alt : Kingdom of Saxony ; Hesse ; B.avaria ; Wiintmlsn; 
Grand-duchy of Baden. .A new e.xperimcnt field was .started in West Pn!- 
sia. The experiments proceeded sufficiently normally to give rcli,ih\ 
results. 

In these experiments, each variety occupied a plot of 2,,i ares i p 
square yards). .At the time of ploughing, in autumn, or the begiiming -1 
winter, an amount of stable manure corresponding to about 3:8.5 cwt p : 
acre was dug in, .subsequently in the .spring, 35.68 lbs. of soluble phospli- 
ric acid and 28.54 i^s- of nitrogen were added. 

The number of seed potatoes used should, if possible, be the same t : 
all varieties : and all the potatoes ought to be planted at the same time 
but the Station gives no directions as to the method of cultivation 

During the summer, the e.vperiment fields should be cleared of Heek.- 
and well cared for. They are sujKrintended by aii inspector, who .-1 tie 
same time give.s ‘he farmers advice to insure the .satisfactory develi'ii 
ment of the plants. 

The lifting, sampling, estimation of the diseased tubers ami ue 
estimation of the starch content, etc., are carried out according to the dirts 
tions given by the Station ; these are reproduced by the writer. 

(I) The risiillsul the 19H experiments are sniiuiuuUnl in B, Stxy i.)i 5 . No, t 45 ‘ - 
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Average ywld 
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'‘iit 

Itriod Of Year 

of tuberc in c«t. 

of Starch 

VR'- 


and Iba per acre 

% It; 

pr: .. 


c»t 

Kn 
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rSSA-rSqj 

171 

78 

ly.O 


1803-1897 

1S5 

So 

18. 9 

y/- 

189^^-1902 

200 

— 

19.0 


1903-1907 

187 

56 

18.2 1 


1908-1912 

181 

2 » 

18. 1 

.C.G 

19*3 

212 

56 

* 7-5 

.1! .• 

1914 

166 

108 

r ».3 

■■ 

* 9*5 

190 

r» 

17.9 

41.0’ 


In I()X5, tlie weather at the beginning of t)ie growing iKTioii u;e 
favourable to potato cultivation : later, owing t<i the copious rain. i!n 
ves, haulms, and tubers were able to develop well; starch foiniatiii; 
however, hindered by the rain ; and towards the end of SeptcmU! 
frosts injured the late varieties. 

In Table I, the various kinds are classified according to tluii ; 
and starch yield per acre, while in Table II, the results obtained in 
.arc compared with those of the preceding years. From these data it 
pears, that in the average tuber yield per acre of all the v,i:i 
e.xceeded by 32()i lbs, that of i()i4; while the ammmt of stareli »,i: 
per cent lower, and the starch yield per acre e.vceeded 508,3 lbs, /tin- 
all the years of experiment, 1915 occupies : the 9th place as regai(]> 
tuber yield ; the .>oth for the amount of starch ; the 12th forthe stareli 
The tuber crop in most fields exceeded the 1914 crop, but on account ■ 
rainy weather, the amount of starch had decreased, 

A certain number of varieties that had given .satisfaction in prei 
years were disappointing in IQ15 and vice-versa. The sorts gieing 
results in the previous years (including 1915) are : 

Deodara (te.stcd twice) ~ Ursus (once) — Gedymin (once) 
Gcrlach (3 times) — Koode Star (3 times) — Prof. Eckenbrecher (t 
- The Pamassia variety was grown for the first time in 1915. 

The following kinds, wliich were still satisfactory in 191J mid 
no longer did well in 191,5 , 

Prasident Kliteing — Gertnid — Eccellenr, Attyk — I.itndrjl 
Ravenstein — Geheimrat von Riimker — Zukunft never gave good ri 
and must be considered as the least satisfactory. 

With regard to resistance to disease, the writer remarks th.ii 
largest number of diseased tubers were observed in the following vabi 

Geheimrat von Riimker (5.5 per cent of diseased tubers — Pri- 
von Klitzing (4,5 per cent) — Dabersche (3.7 per cent) — Richters I 
rator (3 per cent). 
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The smallest numlter o£ diseased tubers were fouiui in : 

IVodara ■ GedaTiun and Prof. Wohltmann (i».5 jh't cent) Wuhlt* 
r'.iim J 4 — Ri’ode Star -- Boehm’s lirfolg {0.4 jkt cent) - I’.un.issia 
j per cent). 

The writer also mentions the (lenueiicy of the occurrence of the dif 
relit diseases (Phrtophthora etc.) in the case of dilTetent varieties of 

retatoes. 

The tubers, when stored in cellars, ki'pl fairly well, Iroth in [11I4 and 
; ,13, and from this point of view, may be classilled as follows. 

/.'ood to iviy cooii: Deodara -Wohltmann ’,4 

(M‘d : Prof, Gerlach Gedymtn Prof, Wohltmann lixcellenr. 
trsus — Gertrud — Attyk. 

I-'airty good to good: Landrat von k.ivenstem Daber.-che Prof, 
■,-,,11 lickenbrecher — Prasident von Klitzin.i; Uoode Star Zuknnft. 
I'airly good : Geheimrat von Rhmker Kicliter's Imix r.itor 
111 conclusion, the writer .ijives information re};ardinj; the j'eneral 
v.ikic of each variety, and its value as an article of human food. 

: , Breeding of Drought-Resistant Millet and Sorgo in the Great Plains Region of 
Ihe United States. iini.M.iN .t c. in r . .s o, .wi.i, nr i,,,. ;„i. 

i-> jip. : pliiU'S, Wushhi^ton, Janii.iry .'5. 

It has been found by ex]H*ruiu\’ that Muxcs'vfnl farniinj^ in tlu* theat 
riciins rcjfion must include the Taisins^ live stock. This ncccsfilalcs 
%■ productirm of forage crops under cultivation, sim e cNccpl in sand-hill 
and along the water cnnrsvs. the native glasses do nut giuvv tall 
fiifiugh for Itay. The wild short grasses that cover tlie Plains usually 
armluce feed for summer pasturage, but cultivated cro])s must he flepeiul 
I'l upon for winter feeding. In tlie northern tucat TIains, ceitain pe- 
'tniiial crops — lucerne and species of />Vemu-s give good results, hut 
: 'rthcr south, the annual forage crojis. millet and sorgo < siH‘eially. aic the 
ni"st dependable and have proved dnaight resisting and cap.ihle f)f 
'.'rodiicing profitable crops where the annual rainfall averages fnnu ig to 
i'' inches. 

The drought-resistance of millet is largely <lue to its early nialurity 
uid low water requirements, while sorg<> has in addition to these two 
valuable characteristics, a remarkable aliility to endure drought. Iweii 
though its growth is severely checked during a |KTiod of droiiglil, it will 
a-ume growth upon the return of favourable eonditions. It has In-en 
-howii that millet and sorgo require less water for the prodnctioii of a ton. 
'1 liay than any other crops that hav*e been tested in tile central (rreat 
I'liins. 

BriGOS and ShanTZ found from praetieal exi)erinients carried <uit at 
Ik-IIl' Foiirche (S. Dak) that in order to produce- a given quantity of dry 
:ii;itter, millet had a water requirement of 24<i, as compared witli 4f'><) {fir 
'vheat and 735 for lucerne. In exix-riments eondueted at Akron (CoUi.), 
the same writers found that the water reiiuirenient of sorgo is only slightly 
higher than that of millet. 

The " Kursk’' and “ Siberian” varieties of millet liave given larger 
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yields of bay than other varieties of this crop tested in the northern 
Plains. In each of these varieties, a strain ha,s been selected which is 'y 
lieved to be much superior to the parent stock. One of these -selictir,-, 

" Dakota Kursk millet ” is an early variety of good forage type. The- 
are 30 to 34 inches high when mature, have a number of rather line -ft..,,, 
and many leaves. The yield of hay from this variety has averaged ; '. 
tons per acre at Akron (Colo.) and I tons at Xewell, S. Dak. In ,^1 
production this variety is excellent, producing under ordinary comliti, :. 
from 13 to 23 bushels per acre. The seed head is close and firm and 
not allow the seed to be shed readily. " Siberian millet ” is a larger tyjjc 
millet than “ Dakota Kursk”, growing from 36 to 40 inches high. It h 
coarser stems and leaves and makes a somewhat poorer quality of hiv. 1 
does however produce a larger yield per acre than the “ Dakota Kursk 
while the seed sheds more readily. In regions of greater rainfall, thi.- 
riety may be more valuable than ” Dakota Kursh” on account ei 
higher yield, but for the northern Great Plains it is believed that the lati,: 
variety is the better type. 

A strain of early sorgo is much needed for cultivation in the nortiuit 
Great Plains, where at the present time very little sorgo is grown. A stis !; 
of sorgo has been developed by selection which is especially promi.sing hr 
this region and for higher altitudes farther south in the Great Plains. I:; 
favourable seasons, the large growing sorgos produce a heavier yield tltc: 
this dwarf type, but in dry se;»sons, the latter will yield at lea.st as hearily 
as the larger varieties. This type is very early, maturing seed in a ixiin'; 
of about cy) days, and can often be used as a catch crop where otlter cn ; - 
fail. It produces seed freely, and the farmer can easily raise his own .'ni 
ply of seed for forage planting. On account of the smaller size of the pl.ui:-. 
this dwarf sorgo can very well be planted tlucker than the larger grouiry 
varieties. This new variety has been named " Dakota Amber .Sorgluuu' 

Sorghum will probably produce a heavier yield of fodder than am 
other annual forage crop of this region. At .Akron (Colo.) sorgo has prodik 
ed 40 per cent greater yields tkm millet. At Newell and .Ardmore G 
Dak.) the results have also been in favour of sorgo. In a 7 year test a; 
Newell, sorgo produced 31 per cent more fodder than maize, " D.iknt. 
.Amber sorghum ” has produced on the average 40 jjer cent more forage p: 
acre than" Sudan grass {i| in tests at Newell. .Akron, .Ardmore are 
.Mandan, 

It is believed that "Dakota Kursk" millet and “Dakota .\iiih' 
.Sorgo " will prove valuable additions to the list of forage crops adai'to 
to the north and central Great Plaias. 

si.s Sotghnm {Sorghum exiguumf. maxima) in North Africa la). r»c ’ 

in U' l'raj,-s A .ricoU fi Vilirdt, Yi-ar 23, No. lu, pp, -’35-237- Pari?, March 3, i ii'- 

The snrghiim called in the United States " Sudan Grass ”, and Tu 
iiis Grass”, and which comes from Khartum and Algiers, is ver\' ncnri} 


(i) S«.-c alsG b. July iyi3, No. ryO- 
(;) Sec also li January iyi6 Xo. 4-’- 
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■tljted to the wild form Afuitopo^^oH hal^pensis with wlvicli it lt:is Ixvn 
jofuscd, although dMerent in several characters. Thus, while the .Mepi*' 
.^.fgluuu has spreading rhizomes which ioriii a coarse ilogs-gr.iss niiuh 
|;;]ike(i hy cultivators. Sorghum c.vic«/.Mi di>es not spread .uul its stian 
..straight and of small diameter, thus justifying the name of llohus cit 
KUi under which it is described by l-oksK.ri. in the I'lora .l.sy/'/c-ar.ifiica, 
rsc inflorescences arc sometimes very reduced, as in the ligypti.in lyix-, 
■ large and diffuse. The spikek-ts are ahvac's jointed, .md are easily 
,:,.t,iched when ripe. 

In Kabylia, the writer observed a very tall variety e.illeil " Mez/a ' 
y the natives, which seems to mark the transition to tite eultiv.itid forms, 
jitlinugh it undergoes no moditicatinn wlioii cultivated. 

sxghum exiauum f. maxima is well suited to southern climates ami 
s iaore or less arid soils; on damp soil, or one that is irrigated, it can 
c.rkl at lea.st 2 cuttings. It grows well in assoeiation with .1 leguminous 
il.iiit : with DoHclios Lubia nr with Soja. sorghum has given good usnlts. 
T!ir grain is easily harvested ; it is only necessaiy toeiit the tijx' iiillor 
csviices and oqxise them in a dr\' place: then when they are shaken, 
;!k- . seeds which were prevnotrsly eiiclo.sed in the glumes at once f.dl ont, 
...sin the case of the brontn sorghum and the sugar sorghums. 

I'eeding experiments have shown tlut no had effects aie produced if 
;ht sorghum is cut after flowering, and fed to cattle J.| hours ,dtei lieiiig 
ait. 

!■ Oossypium Paot/i r. sp. and O. Benadlrense n. sp. New Varieties ol 

Indigenous Cotton In Italian Somaliland, -■ .mattbi c,. i.; . in siuJi rj in 

’ormaziont dtl R. Oiardino ioUimuU dt I'Mfrm-, V<' 1 . II. l‘;tH 4, |>ii ;.'i I'.i- 

knno, 

In to() 8 , the writer declared t<» be ifleiitical with (tos\ip\m\ ohlusifo' 
■:um Boxl. var. ajricanum Watt, a cotton plant gr<mini; wil<l in the district 
1 Mogadiscio (Italian Somaliland) and which is jK-rhaps a natural and fer- 
::le cross of sufficiently fixed characters between the true O’, hcrbaccnm b. 
;ht.' variety fir.st cultivated in Africa) and 0 . Sfockii (mentioned as ^rowin^ 
•uld in Arabia and j^erhapsin some parts of lOu't Africa), On ex.uniihn^^ 
he colleetinn of Malvaceae made in Somaliland in lf|l.? by Trof. 0 . Ihioli, 
he writer discovered the existence of z other sjreeies of cotton wliich arc 
lew to science and which he described under the names oi and 

Benadirense. 

These 2 varieties are ver>’ similar to one anotlier, and are witlviut 
h'libt wild, native plants that have not been affected by any crossing. 

i; - Arborescent Cotton Plants (i). Rmi^-RK c. in Ruiuim de in stmeu Saiionair d'Ai 

d\rnatation df France., Year 63, No. 2, pp. 46-55. Paris, E-ebruaty j'(i6 

Basing his opinion upon the Iiistory of the i arborescent cotton plants 
de Motril ” and “ Caravonica ” , the writer maintains that the cotton 


0 ) See Bulletin de la Sociele nalionalc d’iccUmalioii dc FraaiCf, Miirch i, 004. 
liaetseg. (^‘^•) 
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plant is capable nf infinite variation, especially as regards its geiar.;! 
spect, and that it is much affected by its environment, and the metii.ri 
its cultivation. From this it results that the habit, the shape oi iis ], . 
ves, the size of its inflorescence, as well as the length and charaetd ,.j 
staple are not fixed characters upon which economic cultivation . u,| i„ 
based, but tirat preliminary experiments are necessary in order to i;,',., 
mine the rpialities of the plant. The writer regards the " de llotril ,, . 
ton plant as nearly related to Gossypimi Hardyamm dt'seribed by Tuii.u, 
at? coming from the Algiers Experimental Cardens and which, acior ';; 
to the writer, is a long stapled '‘Ceorgia" much re.sembling the ,s, 
Island " variety, from which also “ Caravonica " is derived. The l.itte: 
upon which .such great hopes were built, had a strong tendency to (Ida!-,, 
rate into common varieties, and under various circumstances yaw i!;. 
astrous results. As e.xperimental prm>f of his hypothesis, the wiitir r, 
rnitids ns that some neglected plants of Cossypinm kerbactnm. imimi Ir 
him on the dune.s of Biserta, produced, in tlie Algiers E.xix-riment (hufli!: 
individuals with luxiiiions growth vvliich certainh did not look as il tlu j 
had a common origin. On the other hand, in the reverse ex]»iiiiiei;' 
irlants raised frrmi the .seed of eiiually fine individuals, when left to llitin-.i 
ves under unfavourable soil conditions and without any c.are, [>r(j(li;o'i 
offspring to which different origins, both as regards country ami i;kv 
would certainly have l)een attributed. 

SjH - The Introduction of the Cultivation of Egyptian Cotton into the South West of 
the United States. scopiei.d t. ii , kkah.s-kv t. ti , us.snd c. s., coim- o i 
aiKl SWUSCLC W, T, (Coouiiitli'C on SoutJavesUm CoUoii Cultiue). i|] V . S I>,p. ' la 
llulle'tin No. 332, pp. 1-30, U'ashim'l'ni, Jaiiitiry 13, loi*'. 

This publication of the “ConiiniUee on Southwestern Cotton Cultun " 
dealing with the establishment of Egyptian c<»t(on production in tlic Sail 
River Valley (Arizona) is of more than local interest, since it offer- a s'oof! 
illustration of tlie numerous biological, agronomic, social and ccounmii, 
difficulties encountered in developing a new agricultural industry and fur- 
nishes suggestions as to how these problems may be successfully solwd. 
Ill the course of the work carried out under the direction of this 0 >miniitrr. 
it has been shown that cooi)eration is the key-note of the success of the prt- 
sent enterprise. In tliis inMaiice. e<K)peratioii has been inainlaiued Lhiilh 
along the following lines : 

r) Among the investigators, who had to solve special technical jirn 
blenis and coordinate the results in such a manner that their CfdkctiM' 
judgment should point out the general line to be followed. 

2} Among the growers, in order to make it possible to produce .oiC 
market the crop economically and to maintain the uniformity ami liicl; 
price of the variety grown. 

3) Between the growers and the investigators, to make it possible i'- 
put into effect, without delay, themo.st improved methods of produrtiniunTi 
marketing. This cooperation has been maintained by personal cnnt.ic!. 
by keeping on the spot the field agents of the Department of Agricult rc< 
who have worked constantly in the community. These agents have bitr. 
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Vftlif direct control of the Coiniiiittee. smic of the members of which 
denude frequent visits to the salt River Valley plantations. The .ilti- 
the ofScers and members of the growers' associations in their co- 
>ttion with the Department of Agriculture has been of the most cordi.il 
;;,elpful character, and has been a very inqxrrtant factor in the estahlisle 
-• of the industry. 

Between the cotton manufacturers and the investigators represent - 
c-.e growers’ associations. Spinning tests have been m.ule .ind infonna- 
■ of u technical and commercial nature .given. This information has 
:,d the growers to better methods of packing and of m.inaging tlie crop 
.ctilly. and has given the investigators helpful suggestions in coum.s'tion 
n the work of selection. 

Sf'iiie of the manufacturers interested in tin- new type of native cotton, 
sd the plantations, while rcproseiilatives of the growers visited tlie 
iiliere the cotton was being utilised. 

The policy of the Department of Agriculture in eiieouragiug the pro- 
em of Egyptian cotton on the community basis, is hegiuning to he 
, aviated by manufacturers atid buyers, many of whom now realize that 
tier to obtain a constant type of long-stapled cotton, they intist look 
vjlities where the farmers arc organised to grow only one kind of eolton, 
avent deterioration of the type by seed selection, and to class and m.ir- 
ditir crop as a whole. 

Experiments in Growing Arach/s hypogoea in Eastern Uruguay. i'< to v ckci s vu i.u 

VkrriNO ju.OJ, ill vru-ntui dd . MitiiNtario dc Itidu'lii.i'. »mi nJi itvr.H 

.jtitial de (xanadvrla y AisTicultura, poUiin N'l- i‘. • w ill I’liti 's, tanmnh 

• t iliagrams. Moiik'vidat, if)i6. 

Kxperiments carried out by the “ Ivaboratorio agronoinio) «U* la Ins* 
inii Xacional de Ganaderfa y Agrintllnra ", of which the writer is 

teU)r, 

In Uruguay, the ground nut is cultivated "U an area of hseareely .'./oti 
' and the crop forms an unimportant article of exjxnt. With a view to 
rtiiining what chance there would be of extending this indiistry, the 
bf grew the 2 varieties wrongly called " Asiatic ", and " African ’’ or 
ijuiK-se ", on TO plots of the experiment field at Sayago. lUieh jdol 
treated differently, and the seed was sown at the rate of Xij lbs. per 

• .it the beginning of XovetnlxT; the harvest taking ])!ace at the end 
^I'ril, or the beginning of May. 

In a series of tables are set forth ; the eiiltnral <)|X‘r.itions : the analyses 
H^ed : the <inalyse,s of the crop : analyses of the soils use<i in theex])LTi* 
t ; the metereological data. 

The yield varied from 1829 to 2428 lbs. per acre in the ease of the 4 best 
> : and between 613 and 1331 lbs. per acre in that <»f the rdhers. Tlie 
‘•ft of figures agrees with the normal crops obtained in countries where 
is usually cultivated. It must, however, be remembered that tlie 
' «as sown late and that the distribution of the rainfall was abnormal 
5 in.), during the whole growing period of November-May. Superficial 
'.ira! operations proved useful in the experiment fiehl where the soil 
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was more or less compact. Some of the chief data contained in 'he r.i, 
vary within the following limits : 


rrorwjrti'iQ bc-lween hmk an*l sec«b. 


Husks 

Seeds 


Iff lCL; 


Water Conlenr 


of Oil 


f Entire fniit t, . ■ 

^ Sml : ” Asiatic ” var. , 

} seed : " Japanese ” N'ar . 

^ Entire fruit dry ... 

• Sce<l ; “Asiatic” var. . 47.511 4^, 

/ Seed Japanese ■' var. 41 . ,. 


Analysis of seeds 


^ rrolein . . - 
/ A>h . - - . 


Ki •••• ji, 


The writer recommends the cultivation of the ground-nut 011 c; 
Uruguayan farm, on a small scale, for home consumption. The ex], 
ments (which will he continued), have already shown that thi^ iihi!: 
very well adapted to the country. 

520 • Experiments in the Royal Colonial Gardens at Palermo on the Cultivatioo 

Sunflowers Imported from Russia. — thopea c., ijj Boiifiano <ii f.i 

maziont lUl H. Giardinn i'oh-nialg dt Paltrmt, Vol. IJ, I’arl 4, pp. jr4-2:n. PiiUnnii, 

While continuing the experiments in growing sunflowers imported i-' 
Rus.sia in the Royal Colonial (hardens at Palermo (i), it was notiiod 
1915, that the 2nd generation of the plant had become differentiated ::: 
3 forms having respectively black, white, and spotted seeds, The -it 
that came from Russia were all spotted and retained this character, to 
in the ist harvest. Any possibility of crossing having taken place dun; 
the experiments must be e.xcluded. The most probable hypothesi' 
that the Russian seed is that of a fixed hybrid which, owing to its iiCLii::; 
tisation in a new country, has split up into its 2 ancestral form.s. l'im!;i 
many of the plants grow slender and low, with many small concave 
(that is to say, having their central seeds aborted), so that the total yi< 
was 1918 lbs. per acre as against 4816 lbs. per acre in the case of the isl 
ration. On eliminating all the badly grown plants, however, it w;i,s c.il; 
lated that the crop of the 2nd generation amounted to 5867 lbs. per ac 
The writer therefore tried to ascertain which of the 3 forms in the i’.' 
eliminated plants gave the highest yield. The results of his resean'.j 
which are given in the following table, prove the superiority of the type »; 
white seeds, and this he intends to improve by selection. 


(i) See B. June .1915, N.® 6ls. 
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of the ^ forms of smifhuier hi-V.c;?,-;? firm 
from 


of in. 

ii.iint'ier < f in. i i,.-, 

. .i iiiietLT of in, 15 .-S 

.... h.aiK'UT of millr. 3 ,^ j; . 

... ot piT i.ipitiilmii . - V/. Ho 

- ! •.reiU per ciipiluliini j Mm... 
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: ] <■: .lert; lb' 1 1 ; i., .. 

100 of ■ , lo.'v ; 

1 ;iiT .ii'ff* 11<S, .* 
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.1 The Tannin Contents of some Queensland ftirks. i’.kismui j c 

T ill . I;pf( fi.Vlo.t.' (■■iftii.i!. N*\v \ol, \. I’.mI |jt ;.n 

i fi'h.uiv, robruary i'»i*-. 

With tlic view of comniencinn ;i mhvcv <it' (JiuriMhuni b.tiks, 

wrilors have analyzed a nunilHr. pailienlaily imm tlpiM* wtnnU uiiiih 
a v,ilual)lu for timber, as a valiiabK- by )ii<»dmt of fin- timln-i imliMiM 
:;Jil be saved and utilised, ^ilmlld tlu- l)aik <>1 mu Ii be lnnnd ttMoiil.iin 
jiercentages of tannin. TIk-m- reMiIts are tabulati-d in lliree 
:> I) Harks containing over Jo per cent <•! t.mnin : such >lj<)uld liave 
value as tanning material : J) Harks eoiitainiiii; Iktwei-n lo |H r i-ent 
r : J " per cent of tannin : these might become of value bn the niakin.if <>1 
particularly where the bark occurs .m large trees uiiieh aie felleil 
: hniber ; 3) Barks containing under >o jier cent of taimin . tliesi' aie 
: hably valueless, though some of the higher ones niighl be 0} use loi 
Vr.icls. 

As regards Acacias, .1. implcxit is rieh in tannin and >liou!ii be tif value 
i 'ijalow t) (.-1, harpophvlla) is of consideiable interest. l>eing widelv dis- 
' ''ac'd throughout the near West and c<nnni<in on tlie jiear infested land 
: 'Jv.eeiisland. It is used locally for tanning inirposes. espt-eiallv the inner 
-1^ Tallow-wood n {Kucalyptus }niiroairy\\ is a coastal tree, bnl is he- 
■'niig rather scarce. « White or " vScriib gum « (h. hinmasfomo) ocenr.s 
■ s'ler flrv ridges in the South Coast districts of yneensland. ajul is used 
for fencing and firewood, "(lynipie Messmate n (A. ^ locr.iima) , 
fairlv abundaiitlv in the nei.ghbourliood of (»ympkv '1 Ik* tree is large 
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and yields a useful hardwcKHl. Though the bark as a whule : • 
ri.h in tannin, the inside bark, which is approxii^ately onediali r' ,. 
thickness, contains considerable over 20 per cent, and might he - 
derable value. The following are some analyses of samples colle, ; 


I’c-r cent Per t> (it i’, 



name 

nu-i.sture 

soluble .; 

matter 

hmt -•'> jKr (.'fiU t;uiiiiii: 

, l(4( lit ■.{), . . 

Black W.iUle 


34(0 ,, 

A. iml’il.iii ... 


6.50 

40. v 





Ovi.'! ju jnr (.vtil l-umiii: 

.luKiu ( unHiHi^humii 


.1.05 


.!. untmliUhnm 



7.^ ,s 

1, nniifolui 


.5-1.5 

II 

.1. hi)(K>(‘hyU,i 

Biii;al*iw 

5 t 

30, j,, 1., 

h\H<Uyj>U<s fyuiacul'ilit 


•O-.Vi 






:<>.t4 <1 

hui»\iia'‘nui 


'<-45 

n.‘)z u 

( I'-fziitnu pvhi-K- ktrk) .... 

('.uni iDpjKil li'.Dibark 

0.30 

iK.55 „ 

.ilf'liilnitiu txul><a 

kc<I Ash 

8,00 

15/, j , 

UmltT ID JUT cent liintiiti: 

S|i 

Scrub Wattle 


— 

h'tficilx^lH's m.<t tilif'ii 


— 

— 

Etutilyl^iii'^ -^1). . . ... 

lri>nl»ark 

— 

_ 

l‘'‘<lt(nrpiis I'nhiiuiiluhi 

Bl.ick Pine 


— 

CtirihiU'Uin ,%«/>//>«»' 

Bull Oak 

_ 


}'H':/n:u 

S< rul> luahDijauy 



I'liii 'iritrl'irs 

<junnil(>ni4 


— 


Blue (him {Eiualyptu^ tercticornisi), Callitris Parlaiorci, 
[I'ristania suavcolens). Crowfoot Eha [Tarrit^tia ariiymiendrvn). 
Oak {Casuarina Cumiinghamumdi). Kurragong [Steretdia sp ), Kc.l !><' 
[Elindersia CJudmcaiana) and Tallow wo<xl contain from .po to 4,0 ]ter 1 
of tannin: Narrow- leaf Wattle (.dcrfcm sp.), Eucalyptus aanenioidi^. 
wood (/:. corymbosa). Yellow String Bark (/:. eu^enioides), vScenUc *’ 
[E. citriodora). Sarsaparilla, Sassafras {Daphnamiru aromatica) li"-‘ 
to 3.64 per cent ; Bally (Uim {JMsea Jerriv^iHea), White Silky Oak. c c 
nut [Aleurites molmcaua). White Cedar [Melia composita), Black 
[Crxplocarva PaJmerstonii), Jimmy- Jimmy nitidida) ■ 

to 2..S per cent. etc. 



KrijBKK, «;rji .\n]i ki>in n ants (iV,, 

Manurial Experiments with Young Rubber at Kuala Lumpur F. M. S. , . 

.. x.^'■ (Ain'icviUuri>U in / <i.- .1,. vr.^. , 

: l\ . N'ti. •!. PI’- II'’. Kuala I,ur.-.]'ur. l.iii-.s.u v i .;t- 

-ihuse experiments have now been contimu-il loi a peiioil nf .( w.ii.. 
wliich period the effect of the treatment has lieeti estini.ite.l m 
of increase in girth of the trees. .\s the.se tic-s have now leaelied 
oq ping stage the next years results w,ll lie based on vields ol niMii i. 
the manures were applied in circles louiid the tiees and liglitiv 
in. Quicklime was used in each case and allowed to sl.ike iiatni.dlv 
. re s|)reading. The lime and basic sl.ec was alw.irs applie<l scvei.il 
before the other manures. The munbei of tiers in each plot was 
.it the beginning of the CHixaiment luit was linallc lednced to mo. 
the scheme of manuring and snminan of results is as follows . 


VU-U 


..•tar-! 

.-It. I 


r. t.ti 

.•■ilti.d 


■ if ;ii]um,iiu;i aii»l llnif 2 a-'-. 

;..i\ <if iiiminmia: t-f pot.isli 

2l.v‘' 

'■ I ■ Ilf aunnoijia ; 'liiulilu’ “•niu-rj'htKpli. 

lane 

' A‘ Mijb'iplioi-iihiilc ; '•ulplialc '•! ji’l ■••h 

1 /iiiit' j.M t 

: I'.i. ' f ammnnia ; lionhk su)-n rph.i>]-li.’ 

fjf piilaiih: litiio. .... -I-*' 


' Ai- of : lime . . 

i. ^upl•^pll<lSphaIL■: lime 

; li lU' I'll aimut.iiii.i; tlouhli' ‘’IIJk i plji'-^pli 

i': h.'it of p 

■■1 


-■-..nj 



21. i\ 



Tlie quantities of manure applied jicr trie were as follows : snlpliate of 
".nioiiia Jh lb; sulpbatc of |)otash i lb; double snperphos]ihat<' i Q lbs; 
'x- I iKio lbs per acre. 

Reviewing the results of the .j years it is notieeabh' that during the first 
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(/•l/.l. 
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year, the trees in the maniirerl plots in every case showed a goi«i i . , 
girth measiircnients over the trees in the manured plots. In the st\. ; 
there was no manure applietl when the average girth increase w... ! 

equal to that of the control plot, showing that the effect of the ut:c: 
did not continue beyond the first year. At the beginning of the third .. .. . 
second application of manure was applied but the effect as nicao, - .i 
increa.se in girth was less than that observed with the first applicj* : .■ ■ 

the fourth year when no manures were applied the plots previonsl> in..- 
showed a disinct fidling off in girth increase as compared with the r,:-,’ 
tired ijlots. 

In these experiments the manures only had a .stimulating effei.! :: ■ 
year of application, followed by a slight reaction. It will be iiitercc.;: ■ ■ 
learn to what extent the fertilisers have been profitable, as slimin h-, ' 
yields of latex during the present year. 

tn Manurial Experiments on Sugar Cane. 1914-1915. - ■ vkktccil, j ni - 

I'-ii'Utit ut I ifl'l jhXiHTimcni.s) i» HulUiin <«/ th- lUf'iirlnwni "1 .1 ^hculiuit. /i,. 

'I "I'd:',-/, V"l. XIV, I'iiri 5. j>|). I I5 J.S 5 - Triiii<l;i'l, 

IvH-h cN]X‘rinH*iit was made on ei^'ht <Mjual plots similarly iivu*, ; 
that the result giwii for eadi plot is tljc iiieaii of eijilit exjK'riiiit iis 
refers to the lir>t ral<Miu crop. 

The manures applied were iis follows : 



Pliinl ciiH-s 

|V r ;aTi- 

Tirsl ral<«‘iis jw; 


, C'tnii/K-tf iiiamtrt : 


111 . nUitisfii . 1 - 

I'llfl 

' isl!». niir./jitii .1 

i.-x laliinni nitrate. 

nUrate. 


i li> " 

5 as r|i^,,,.Kr<l lx*iun<. 



.'S ” jxtia-xh IIS 

sulpliatc -'f |>ol.-ish. 



Coiiipit If miimiiv: as 

alio\e Inu .V. fioiii 

.j 5 )ti niliM^fii a.' 


xtiliiiiii iiitiatc. 


nitrate. 

I’lo! 

!. iiuiniirc: h 

IS aixtve but N*. from 

.|5 lb. nitrui^vri an 


iiikimii cVimatiiiilf. 

cyaiiaiiiiiie, 

JU 

}. C<iii![ilfic manure: a 

s aliovf. Init from 

45 11 ). niuirkaii a- 


>>r amui' 

•nia. 

of auiliionia. 


L Comi'Ietc maunrv : 



I'lvt 

) H). 

;us sulj)hatc of am- 

ditto 


i inmiia. 




' .(c) Jb. jih.rsphatis 

i as tlissolvi-rl Ixjius. 


riot 

\ Ih. nitr<*i'fn a: 

t'. 

s sul]»h.it(- <if amnionui 

ditto 


/ 4 <» U>. |Kita>h ;ls 

sulplialc of (xitasb. 


P'ivt 

11 >, nititii’iii a 

s sulphate of ammonia. 

ditto 

I’h'i 

S. Cmilrttl. — no iitimiri'. 

Control. — no niam; 


The rainfall during the year was 53,82, 

51.51 and 63.43 i’k'l 


the three estates ou which the experiments were carried owt. The m r’ ^ 



Nitroneii 


srr.AK v:roi-s 




HORTICrmHE 


firjZ 


Wtre applit'l in June KjH and July rgiy, while the cants were 
in .March, .April and June Igi5. 

Tilt value of the canes was calculated on a basis of lo - and le - , 

.\t the former jirice several plots show a loss, whereas these same j,. •. 
a prolll wlien valued at the higher price. 

In one series, the mi.ved manures were applied to both plant i , 
ratoons but without any obvious benefit, better result.s being obt.,::., ; ; 
the plots only having applications of single manures applied to tia- r 
crop. 

The plots receiving sulphate of ammonia were, as a rtih- , 
f.u tory. Tile general indications of these results are that nitrate : a- 
is more efficient than ammonia or cyanamide and that .sodium nitrae e 
perior to caleiinn nitrate when apjilied alone to ratoons, but infer:. - 
eoinplete nianure. 

Amnionium salts are profitable when a])ptied in conjunction wn:. ; 
pliates and potasli or with ]>lios]ihates alone, but not when apiiliea 
potash alone. 

I The Acclimatisation ol Plants and Their Adaptation to the Soil by Graftln 

IiKNTM., i'.. in /(''W.'f-'/T. V'-iir >••<, Xfi. J. |t{>. |- (■>. >r,iri h if-, j i; - 

IU‘ iiu‘au> f>f j'niftiiii' ir-w iiorticiillnnil spet-io: cipoii other- !!; ■ 
lianiy, nr already ac<diinatisr<l. it lias often IhvII possible to intrnilr.e, 
Ibriiier where t he soil is not suited to tlieir re^iniietneiit*'. Thus wlii!.. 

Jo \ears iij'o. the otiltivatinii nf Acdcia iltiilhtifii was a iiinunpuly ; 
Canties (Hrptriets (where tlie soil consists of granite and ii]iea--(.lii':' , 
lliis plant (lid nut grow well in the rest of tile Cote d'Azur (wliere tiu •' 
more or less ealeareoiis) this variety of .Imcmcan now ])raetic:illy Ik 
throughout the latter n-gion. if it is grafted on \. flurihundd. The • 
aUo been ad<)pte<l as a stork for .). ^(nidlyruu'folid, .1. Udih'ydiuf. .1 f 
fi-ns. .1, pithisu'iis. iiJid their varieties. I'rom the irononiie point n! 
the enllit'alion of all these aeaeias has liecoiue most inipoilaul. 

( )n the basis of tlii‘se jjriiu iple^. llie writer has made some 
ill ada])talion by grafting : die following gave him complete satisfy*: 

r) Mitidddini.i /cniffAr. Hachcd cnid(yl>t<iidc‘< and //. piiir ':' 
(>i\'vi!!id rohus/a. The hi'^t ‘Species is a valuable .stock on which aiv !'■" 
grafted: (inrillid dsph-nifclitf (i /Vnss/V (i. lUmksii ■ (t. I!:'- 
(f. Pf'ionfndudii it. romifrinifolid - • d*. idpcsfn's - (i. nuu'rospdi^ 
is. snlfun-d : it does well on ealoareons soils, exccjit when these are d.m:; 
umlnfiued. 

Pidvillii on .1. i XCcL'^u. 

/,} I'iats Roxhori^Iiii and /•'. dHstralis rdrit:y(ftii on }•. rn' f . 
-[) HdphioUpis Dchwourii «)u Cvdonia j'/rfyvrns. 

Rdphiolepis iiidicd on Rnobotrya japonii a. 

0) diis.hii/is (t'aleipliobe) as \\e1I as Jiifiipcyds ' 

am! \{sy;nn-Vw^ : lonspiiiid . crioddts, dc-^dnlissimd.o\i{'ypn’ssu< p\' ' 

7) fdc$(>)iid i»i! Pdssiflord iiwntJd. and still Ix-tter, on J* d 
S) il/i'ii brdsiliensis on }>. SamlcridUd. 
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I'.r.iiting Ciicliict'ae on certain Slavics .it the same geiin> n.t 

j,';rC''lIar. 

^iKCies of Ifis possessing rhizomes can i>e graite.1 on one anoih.i, ioi 
, ...v',. /ris iit-niKiiiiui on /. A tact woitliy of note is, nl.ile 

, soifts have succeedei! in the ease of .hlTeivni s]v.ies. tlie ceilinie 
,,,..,rie related plants s\ieh as that of Kuijiylfms on h. c’ fa.'.!-. 

^’\,inlh(mn and E. riKmopliylhi gave negative resnlts. 

- The Blooming Season Ripening Dates and Length of Season for Hardy Fruits. u 

iihl'KlCK r. I', in .Vra' -1 .r.rwi'ra.f.' /- 1 T; r ; »«{ «:.' •>!, i.la'WlNU 

\ . 1^7 ami ‘'■■-iicv.t. lum- s^i v 

I, - The Bioamiu^ .>f ll.irJy Fruits. ■ 'I'Ik- .il>t.vi- 5iu-nli..m tl 

\tin indicsite.s ablooiniiii'seasou triMii idwi-i vat uni's o\t<-iuln'^ m.uiv 
> ,il tlie Nvw Viirk .\i'nciilt\iral Station. i‘Ktu v.i, t‘.M .ill 

, v.irivtk's of Iruil'; omniionly cnltiv.ilvd in tlu- Slatv of w V.,ilv 
Thi^ list allows : l) the vlinuiialuni >\\ i-arly lil«»tmini.j vaiulu- win U' 

■::y irosts arc to bt* feaRnl . 2) thv iiitvipl.mtiiu^ for oi..v<-|,nllin.!iiiiii di 
:;aifs blooming at the samv tinu* : y,') tlu- <IrivTiiiin’iiism <kf lliv tl.iii* di 
';ving ; 4) the svlvctiun of vavivtivs bludming at 'litku ut liiiu- wluu it 
to prolong thv spraying svaM'ii. 

ciiusiderablL* anKnint «»!' work in vi-*" j-dllin.itidu .d iliis Sl-dimi ii.iN 
, In thv general observation that verv warm Wdalher K-.uis t<> a innii' 

;:1 development of the stamen than «il tlu- jiivtil Nut inluiiiu nlh , 

;\a'<sively hot weather, it will he found that the stamen^ h.ive <!dVild]) 
inneli moie rapidly than the ]»i''tiN that tlu- antliei> hive bno-l .umI 
dieir pollen before the stigmas are revepiive. t)n tlu- <alui h.in-l. ilw 
*' .mms develop least ra])i«lly in eold weather. 'Dii's pvth.ips tApi iins 
'•.v. (.veil when the trees bhissnm well, tlu id i> minitaiiitv .i- n ganb llu- 
•diiiig <d' the fruits. Rain during blossoming time i' a In-fpuni t.iusedl.i 
; T wtting of fruit as it causes the ]>olli n grains nf piaet ie.illy .ill linit inis 

■ 'Well and burst. The writer irives as ty])ie;d bl«»*ming 'l.dn- tlmvi- ]u' 

'•’M-rved in lOli (an average year), The-e fl.dcs v(*iu««p,.nf| \ri\ tir.nlv 

■ ’he average blooming dales obsvTwd in the odu-i \v.ii^. Tlu- i\piia! 

'..'.o of the beginning of the blooming seas* m. its dmatidii (tlie iuteiv.d 

'.\wen the appearance of the tlrst an<l tlu- last llowi-ts) ,ind tiu- uiniibni-x 
: v.irii-lies of dach sj>ecies meiitiojuil in tlie Imlletiu in 'jiu-nnii .lu -m-I 
'di in the accoinjKinying table. In tills list, the bhioimng M-a-'oti >A . a' li 
■!ity is distinguished as: very early. early mid-ea'-oii. late 
■'■:y late. 

II Ripenini^ Ihtfc'i ifud I.cn;2^li nf Stc(\<in for ILir^v limh 'llu 
Hivations on this subject refer l<i the same varirtie'- 'il fnii'.'- lli ■-e 
■■ '!t with in the priivding jia]jer and to llu* vime yeai-'. l! luo tlin- 
a possible to solve the rjnestion asto theexisteneeot a i m relation bet.wcf n 
■"’iiing time and ri])er.ing time : the answer is negativo. 'llu- date fit 
otnriiy is given in th(- ease of each kind of !niil. aiul th*- nmulioi ot wi ck^ 

' ' hulls ean be kept in the eoinmon '•torage, 

file Station where these* ohservalioiis woie made is in N. latiiiuh- 
' fh” ; the altitude is from 5011 in 5^5 aliioe -^eu level, llu 
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Cherries 

i‘(-;ir> 

/•’ru«ws , 

]\ IH'.tIthct . . . 
p. I. ru'.ipru . . . 
P. iTiflnru . . . 

llyhri'i I'liiiu-, . • 

Ciirratil.' 

■'Fpll-* 

R'lur clieirie^ . . . 
H>'hri«l ehiTri's . . 
(hjdielx-iri' •• . . 

I'citfhes 

Cr.ib Ii|ipltr> . . . 
I'riimci M iins'ininiui 
I', iimtrimna . . . 
P. hofluhtnii . . . 
P. horluluna 
P, (nnrrifana m^tiis 
StriwU-rrii-'i . . , 
Hl.ieJslu’irits . . . 
Bhu'k r:i'ii!)nries . 
Kcl raspfierries . . 
Mybriil taspberries 
Yellive r.LSplierries 
i',ra]>eS 


Dalt 

>if 


DuraJioij 

«rl 

i'l ilay=. 


May 


r / 


juilc I 


land lies ahotit r mill* from Seneca lake and the soil is a colil lieavv dr 
Tile proximity of tlie lake ami the coldness (»f the •‘oil no doid)t delay ! • 
ripeniiio time by several days. 

t 26 - Dwarf Apples. IfrokjeK r. l*.. .Vf«' \'<ik AnfituUunP 

V., Budi'fin N, j"".pp. pi.S. Geneva. N, Y, M.iy iQt';. 

At the reqnest of the horticultural societies of the State, tin- Nd • 
York A^riculturalh'xperiment Station of (ieiieva undertook a eoinc: 
ative te.st of dwarf and standard apple trees. This bnlletiu is a final rvi -' ' 
of the test, wliieli was earried on for ten years. 

For the standard trees. French Crab .stock were used, and t- ' ‘ ■ 
dwarfs, Doiieiu and FTeneh Paradise stock. 
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,,tes or the tests were selected with referenc-e t„ clinute :,n,l soil i„ 
u.dely separated parts ot the State as follnws: Kin.ler!,o,>k Coh,,,.- 
^ onnity, in the Hudson Valley : Kayetteville, Ommdaya Conntv 
■ •rai New \ork and Carlton, Orleans Coimtv. on tlie slunes of I ike 
in western New \ork. 

'■ The general plan of test was to grow a [vrinanent oreh.ird of stan- 
,:i trees with hllens on Donein stock and between these trees on 1 ’ „ tdise 
. ek. Ihe orchards were set with 2; varieties represented In.- , to t tree, 
lu-re on brench Crab, 4.-4 on Dotrein and t,=is on Ihrradisr- .looks ' 
The care taken of the orchards was that coinrnonh given ei.nnuei 
; eehards in New \ ork except in theinatter of prnning. ‘ ..tnnnne, prnn 
part of the recognized early treatment of dwarf trees In this ten 
test no satisfactory time nor method could he lonnd to p.nne tlu-so 
: winch did not promote a weak, siekly growth. The hranclie. inv.i 
'■ 'y back the next winter. 


The rei^ults sliow : 

1. lhat the union between stoek .iin! ^cimi is jinciui with IVuu'iu 
I'leiicli I ar.ulise stoeks tliat willi tlu- I it-iuTi Cmh .uul th.it \.nieties 
■:’c K'ss well on hreneh Paradise than «m I toucin stoek'^. 

J Doueiu and I'roncli Paradi:-s- ^toek-^ aie h>s har.lv tli.ui I'uneli 
-. I, -ititl of the two dwarfs I'ronch Paradisr is niuch less haidy. 

The greatest weakness of tin.- dwarliii;,^ st.H'k f.n Ww Voik is tlie 
.ikC-rootin^ habit, in wliich charactCT the two stocks eamiot Ik‘ distiii- 
.divil. I'A'il results following surlaee rooting are wiiitir-killiiu^, uproot 
: trees by wind, snekeriu}' and injuiv in enltivation, 

4. Suckers from lioth dwarling storks procetl intuTi tiioir tmnble 
;k than witli the stainlard trees. 


> Ihe trees on the three stocks attain the si/.r- coumionh’ ascriheil 
;;;vin : those on 1 ‘reneli Crab are fiill-sizid : on ih.tuin. Iialf dwait ; on 
'on'h Paradise, true dwarfs, fn this test tlu- rUvarliiis; efu-et (,l tlu- duaif 
N was not as marked as is eouunonly rejmted. Tlu- waiter ^(lnl•llllle^ 
: ‘listances apart commonly reconmu-nde.l h.r dwaif tiees hum; iheni 
ii too close ; in Xe\s York. l)oiicin> should he set half, and the true 

■ als one-third, as far .apart asstainlard trees. Tliat i^. apph'N.iii I’.na 
•< diould he planted from 15 to iS ft. apart; on Doiiein jo to _»•, ft. ap.ot, 
'av -cion is permitted to strike root, j^realer distance'' nuisl be .illoweii, 

'c frees on I'rench Parailisc come in bearing 'ooiu-'t . 1 imuin next 
: I rench Crab last. The dilTerences in lime of bearim; would iml Im- \a-t\' 
arial in commercial orchards. 

7 The test lias not been such that a safe l■^^^c‘ln-i<.^ e;m be di.iwai ;is 
•diieli stoek makes the most productive ..rchard. 

There were no marked dilTerences in size, eolonr ami ipiality of 
(’f the three stocks. 

0 The advantages of dwarf trees a]>peal to ani:il<-ur lathei llian 
apple ^jrnwers. Thus, the trees take lev-^ sjmee and tliereforc 
a ijreatcr varietv in orchard or garden anil tliev .ire more ham! -ome 

■ uiit-ntals. 



6^6 VINE GROWIN'G 

5^7 Experiments in Manuring Vines with Chemical Fertilisers, Carried out jt\ 19. 

by the National Society ot Agriculturists of Hungary. — RuvAesv n., i,. ; ‘ 

:,iizdasd.:i SzitiiU, Yfur XXXIV. So. 2 , pp. 66-fKj, 4 lUintr. UiiiUikM. Pcbru..: 

II, /Ju- l.rfidhi'un^ litr P/lanze, Year XII, X'o. 3, pp. IJcriin, Majth 1, : : 

In Spite of the large amount of damage (due to frost, mlMv^ ■ 
hailj, done to the vines during the last 3 years, the National S 
tile Agriculturists of Hungary continued in 1915, their tnanuri.i! , v 
riinents ujxin the vnnes of the different vinegrowing district- 
country, In this work they were assistcnl by r8 proprietors of viiivv,: 
The results, fiowever, which are summarised in the following tahli- 
rejiresent the data obtainerl by io vine-growers, for the 8 others wt re i:: 
to finish their experiments on account of unfavourable weather 
The experiments were made on the most characteristic soils of the 
(namely those of the mouritainons zones, and on the sandy soiKj j;. 
districts of IVst-Xograd ■— Menes-Magyarad -- Oydngyds-Vi-nn! , 
the Alfdld Villany — Pecs — Tokaj - Kukiillo • - Badac.'ioijy y, . 
mely. In order to decide upon the amounts of chemical fertili-er- 
used, the observations of the Royal Hungarian Vine-growing Irei;: • 
were taken as a basis, according to which a large increase in the yield < ■ 
only be obtained by using larger riuant it ies than had hitherto been eiiii-’ iyt 
Thus, 4d5 lbs. of superphosphate, 155 lbs. of 40 |X'T cent ])ol;i>sic ;• 
jjr lbs, of sulphate of ammonia were applied per acre. 

On e.xamiiiing the results, it is seen that No. 3 gave the uiaNiiiinin :• 
liirus, which is the more surprising since tliis vineyard receii ed • 

of ammonia. The higlier yields must be attrifuited ti> more careful cull! • . 
opemtions, and to tlie fact that the vineyard of Pecs being situated .ii d: 
foot of a hill and liaving a soil which is rich in liunius au<! nitrogen, diu ' ' 
require nitrogenous fertilisers. The fertilisers have a great elfeel :y." : 
sugar formation, in fact all the manured vineyards had a higher sng.ir i * • 
cenlage Ilian the control plot.s. The increase in 1 he sugar content line t" ' • 
use of the fertilisers was from l to per eent. 

The following concliwons can be drawn : 

I) Clienheal fertilisers considerably increase the yield, even on h^' c 
soils, jirovided the vineyards are not ip.jured by bad weather or the alt 1 ^ 
of vaiions pests. 

j) In vineyards .sitiuitei) on various soils, even in very heavy ' i i- 
the 3 fertilisers should be applied in very large ([uautitics. a> the ainnu: • 
liitherlo used of from 154 to 30() lbs. per acre, are unable to peiietrutr C' ‘ 
deeply-seated roots, and thus it is not possible for the fertilisers to ])io<. ; 
an increase in the yield. An exclusively phosphorus-nitrogenous it m.;' 
does not give the best result, which can only be obtained by llic h' d 
all tliree fertilising conifjounds. 

The fertilisers should be dug in very deep, the pho-jiliativ 
the potassic fertilisers being applied together in the antunm if p""-' .' 
and tile nitrogenous fertiliser in the spring. 

-tl Cheiniea! fiitilisers gave the best results Innn llie Ih-t 
1 heir Use in lho-.e vineyards which had previously icH'eived a liberal 
of stable iiiaiune. In such vineyards, there is a strong develi'pau: 
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vigorous roots , in vineyards with superficial, weak and exliaii>ii ; v 
the fertilising efiecl of the chemical manures only •<liows itself - . 

repeated appliialion of the fertilisers, that is to say, not until • 

have regained their strength. 

5) Chemical fertilisers hasten the ri|K'miig of the grapes, ami ■ , 
their sugar content. 

~ Hybrid Direct Bearers in the Plain of Pisa, Italy.- kavui vmoKi,, ; . 

Year y\, No. 3, jip. i-“-* J.;"', } lii'' . Mirch is, 

The writer first niention.s the <mgin of hybriil direct bearer.s, tli< 
on <Tossjng and the itleas they inspired, sub.<equently dc'cribing tiir , 
hybrid direct bearers which he has seen in the vineyards <tl Sig. n; 
(Sail I'rediimo a Setlimo. jjiain of P*sa). where there is a collection , 

.’oo hybrids and where :io are grown on a large .<cale. i )f thc'C, tUr f. ;; 
ing apjK-ared the be^l ; 

Sfihel ; I, 2. 47. bo, 405, S57, looo, [077 ; Casti-I ( ; 

Coiidcre /ijo, roij-4b, 2j2 bo (hiillard 2. 

Tile writer adviM St he i^e of ih:- following : for long pruning . Suh : ; 
rooo, loyj (iaillard 2. l‘or growing 'Uort. wilheloM- pr mixed [in;;:;:. 
Couderc 7120, loi.-gb Sciliel. i aiul 2. 

In localities that are damp and sulrjeet to fogs, very sn]>,,.(‘, ■ 
fungoid disease : u) witli l»la< k grajies ; Seibel l. J, 47 loj" Craill.nd 
fy) with wlnte grapes ; Seibd 0astelll4 Coudere -'7J-b< ' 
rose coloured grajies . Seibel jN 50- 

Thc writer is of opinion that in damp, deep, fertile soils [r. g i)i T 
seaiiy, those of I'isi. \’ahlieliinna. and \’al tlWrno ; in X. Italy, "i 
plain <4 I'adua. where vines are grown pro<UKing hea\y crops anti gn/. 
wines usually jrosses.siug little colour, and of low aksifiol eouteiit), llie ((ich 
of tile wiiu' would undoubtedly lie greatly improved by siibsHuiling u > :v 
partial!) . i or 2 go.)d varietit^ of lulmids for lire vines producing .gia]H- : 
inferior quality. 

Si'- Hybrid Direct Bearers in Friuli, Italy. coccANt. ii, in a 1 - 

iniil-.inii, Vr;iT »>, Sine> VII, V«>l. u , N'-s. i i i-p. i r'- ruiii'-, Omit..:: 

( jbservatioiis ma«!e in the experiment viiiey.ird of the I'liuli.m 
lihyllo-xeni Con.«)rtiiim of (higliano (Coinune of Cividale, 

('dim-) nil average soil, with gravel suliscfil. and situated in a diy i 
district. These eoiiditioiis are ihgse usually obtaining in the viivv ' 
of tlu- I'riuli plain. The soil of th<‘ vineyard which was the suhju 1 ' ' ’ 
experiment contained 7. 2 per cent of iiiiie : the vim. yard wa.s emni- - 
the following (>4 vims ct-niing from State nurseries in the Tivtniti i-h' - 

Alieante (hin/.in Alieante Terra"^ Xo. jci - Aux- rrois Ruju-t a 
Castol ijo. lojS, J9i> ,>t)i7. 44-7- f>oii. bojo, bj_^ 

7J14, 9147. lo-pb. 14417. rjj-’o, 170.;;,. t/-'-/. ibT'.h 4^"^ 

2^-\i2. 44-01. 71-M). yi-2<y 7T-4b. 74-17, Si tj. Si- ;j. S p V - 
roi. io()-4b. i.’4-io, T pMi. 14b yi. ipS-ii. Kin-SS. ioi-i;,", ' - 

i5i-l4. i'^-ip. i7i-bo. 447,-14. 504. 1405. 4007, 44cS I'ournie. J 

freaii Jiirie 5S0 Seiliel I. i. liS. 15b. 417, S57. iO(t7 (hiillau! . 
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;u w 
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A :a-t all tile viue. ,li.i well that p!.,,,;,,! 

V. .r in tlu imr.erx., otiier. :„„t ivith m,;e!. .litV.eu’lv, nanu 
(,aiuiii. Loiuleu iJ4ia., i„Vji. tlnaii 

.;:: ,atly ; some were ,,i averaoe .lev, l-pm, .,t (Aluame lla.,.,,, 

K .iKstris UiAel -,,,4. ,, ,, ,,, ,, I f„u.le,e S 

-<.a-iA7, J4J-I4 : a small nmiilKa w. av p^ily .level,,, « . I |C.M, I . 

- !',40^ — LulUlelC Jjh-Jl 2^2 J |) 

la the case of e.ich vine, the wriu r eic ilie ,[o..l„v ..f 

<>l the plant s usistane,. ,au,,.i,i .hs...- ,|wl 

e.e He .hvi.les the vines ml,, line,. , I,,..... ,s h le.iM.auv'to 

11 Iiiimuile i. ii.1t renniiiiiv to In '■|,i,,ye,l 

.) With Siens of 1 . 1 , 1 , lew Whi.h .It,- ne, e, ..'.eii,,,,. „,.,me 1 „„ e..„ 1 ,.- 

:>lle,l by one spnivino in y.-ar.- aii.l u,th in v..,,. alu n mil 

e-pecially prevalent. 

,1) Vines as suhjeet M the .lise...,- ,Mhe ..t.|i„.,iv lin,,,.,. .,„ va.i. tu . 
tii. r.-liire to be elimiiialeil. 
la w vines behiii" to the is| elas-. tli, ... .n,- ■ 


.Vlieaiite Terras jo Co'lel nm.s 
.'.iiii 4 l''i)iiniie. 

Tile follinviiix beloii.i; to tlu- anil .-l.i 

e'.istel lao. ;i|i5. '.iny. 4;..,- 

CoiKlerc .>N-I [_■. .| ;-5. ,|0 ;j 
• .,0-7. ■ Jmiffreaii jiiri,- .j.s , 


y',‘ii,l.-i,- lo.s 
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>1 ill, 1 1 Coini. I.' 


Ill the vines of then- two 1 las.,-.. 1 h- y.i-t.-K .|j ; ; .,,,,1 , ,.,„1 

■.:-liiv n.l-.i liave notvet borne orajus ih.-i.-iou, ih,y ,,inn..t h.’ jo.l^eil 

111 tile point of view of their pioihie,-. C.ot. l 1 p - ; .ni.l Cmiil.-ie .:.s 1 1.; 

! phyllii.'ceta galls on tin it l.-av,-. t;.,.|, ! o.-j,s .i,,,] y..,,| i.'em i.je 

.1 I pi-oiiinmced foxy llavoiii. ta- l.-l ;.,iy .,n,| Onnl.-i.- I ;.i.i 

•■1 too late: tliey th.-n-ton- never all.aii e.iin|i)iU- ni.iliiiilv, .iinl aie sob 
' to the danger of the all! 1111111 rains. Ca-Oel 1 ; ,17 -iilh |. fiom , In- i|,- 

■ of h.ivin.g a targe number of ,gr,-.-ii gi.i|i-, . wb.-ii ii i. lip,-. Coiid, le 

/ ,il is more a table grap,-. bill it ho not ,iie ,e.|iij.i,, ,,ii.,|i',i,.. l-'inallv. 

■■tel 51101, (wbieh has a ” li.'i-bv " tasi, , 1 ,oiii (lUiiili ho onniar 
■''"iir), I7_'J7 : the Condeiv.s 00- ;j. loi. i ii. ii,.s ji ;,,,s i.iIm, with 

lu-rby 1) tlavinir), .50 , iwliieh ripens irr.-gnl.nly, . louilu-.oi , Inti.- yS 1 ; 
'■lel I : Gadlard > Ix-as lila,.-k .grape, ulii.h ,in- too .laik to lind lavoiii 
i iiiili. where no witri-s for bk-inling an- iii-i,!,-. .Mi.-i !i.i\-1mv; ni,ir|.- .i 

■ tioii from all these vines, there only r. main o out of | In- , of tin- a lir.t 

with black grape. : Ali.-aiiU- T.-ioi. jo t'l-.t. l la-.. 1 ; -..ai. 
- Ooudeic 2117-07. ,;<i'7; ; with aliite .gra]jes . C.i t. i loas, o-ni 

i-nnler.- 272-00) which a’ |iresciil ar.- the best tlial have lit-.-n ti-.ti-d. 
e however, fpiite possibl..- ilml lurthi-r oli-er-vatioii- may niodife or 
-'i-'i-tL- this indgiiient. 
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LIVE STOCK AND BREKDIXG. 

5v» The Experimental Control of Dlstomalosis in Hungary. — H I ir 

l.ai'"h <\’t Itrrinary J«.iirinil|. Yt-ur XXXIX, i j-.?, I'li, i 6 ; 1 1 -i ^ ; j , • 
January i ><-15, l-flH. 

Durinf; tlie summer of liji.5, numerous contagious diseases 
Huiigata", (listoinatosis especially, causing serious losses. This : , 
well as the publications of K.ct.LIKT, M<)r'S.SL’ and Hknkv on the o.;,;; 
this disease, by means of fern e.vlract, have encouraged thcwriur u : , 
an e'ctensive study of disiomatosis ami to ex[x.Timent itli cur:itive in, ; . 
on bs head of cattle and tm Sy heail of sheep, t.’p to date only the i s’i 
ments with sheep have been completed. The affected aninial- a ■ 
])eriodically e.Kamined by the writer and then killed in the public slm;. i ■, ■ 
iloiise of liudapest to allow of a microscoihcal ami macroseopie.il i s . 
nation of the liver and related organs. So far few animals have dieil 
the e.xperimenls. 

The aimlomioal change-s in the liver cotresiajmled to those ,, 1 :.. 
described, excejit in cases of very nnmerons invasion, when they ... 
inure severe in cattle than in sheep .\nother eharaeteristic anoinaly 
has seldom been noticed Ixdore was the following : the left lube of the la 
botli in cattle and sheer), was more seriously affected than the right e 
showing the greater number of flukes. In some milder cases of distoni.a' - i 
only the left lobe of the liver contained distoma ; as a (xissible explai).;': 
of this fact flic sugge.stioii is made that this side of the liver iniglit la in : 
easily accessible tr) the parasites tlum the other. 

In one cow and three sheep, there were fonm!. together witli nah : 
sized distoma, some flukes measuring from to to 13 mm. in lengtll iiih 
eggs, and otliers iiiea.sn.iiig from 5 to 10 mm. in length without egg.. 

The number of ])arasitcs found in go fiead of cattle which had not b 
treated with curative retrtedies. ranger! from Ilfr to Ibbo. 

'I'lie greater rurntlx-r of the parasites belonged to the species 
hcpaliawt. and only a few tr) 1 ). lana-olalum, whiclt was alwiivs !• 
fmtrul in corijimctmn with the former. In one exceptional case a a; . 
sheep showed no less than ,S8.S parasites of the latter type. Ithasiioll’e 
ascertairred as yet whether the number r)f D. lanccdlalum increases in : 
[)ortiori tr) that of U. Ji:palkum, but this is very likely tire case. In .nn;:. 
aflccted by distornatosis rrn alteration of the bile was always to Ire ii. ' a 
the ligirid part bcirrg thicker, mucilaginous and of a dirty grceiiisli In . 
coirrrtr ; the solid part being ernniOTSed of eggs of distoma. The gall b. ' 
was erriarged. The external symptoms of the disease have been a i: 
only in animals .shrrwirrg at least a^r) parasites hrr eattle, and loo for 
Tims tliese symptoms only rrppear when the animals' blood is 
the flukes trr suclt an extent as to cause emaciatiorr and aricemia in tic n 
( )nlv one case of dropsy oecuired, in a cow. The size of the liver w .i^ .' ' 
ithnnrtrtaily large in ZQ head of cattle while in sheep it was alway' m 
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Tiu- L'attk' rau-K' siilkivd tr» in inti-.'-tinal lroul»!i-. luU mH^h 

\ a riso in temixTatnie. The lunnhi-r v>t tlnke in tlu' I.ims 
with the con^istoiuy ol the lavis : it uv.s Muall in ca-c> of ai.tnlui a 
, ,•.11 ’he rapid widiiig of the ( xeii.ijjeiit Iniuleivd tlu ii aeoniiiulalii-'ii, 

, j iiuieli larger after tasting owing to the Imigci ifUntion of tlu- 
in the intestine. Ihe faece> of the eo\\> geiiei.ilK' voMl.iiiuil 
-ai.iller nuuibor of eggs than the. ovine fai-ees . I'he miinhi r oi t gg> ol 
, in the faeces varied between imuli whU-. limits th.m the 

aiibcr of eggs of 1 ). Ih-piitii nm. 

The writer discusses the lesnlls of the eciwrinients in.ule bv Moi ,ss\ , 
\scHARi), \ L\sz. Moi.eiiKT.cs ami others, MibM.i[iieutlv ilis^-iiUiiio his own 
y;.^-mnoiits. Ilis first trials with fcni .xtiact date fjoni lui.-. and weie 
iwed b}' similar experiments with Kainala. and oiltei pu paia1ioii>. of 
sime kind. The experiim nls on <1 e. p. the only oius conipU ti d np to 
..tv, gave the follow ing results ; 

it is possible to control disloinato>i' in sju-e]» witli ^nccls^ l,v cuiative 
..rtltods. es])ecially if the dbease has net jeaihcd (lie stage of deep p.ttho 
^Mil changes of the liver, .\tedinni stron.g do^es of K.inuil.i give 
; rvv'overy in sheep, while in the remaining 15 tiic ihikes aie cluckeii 
Mali an extent that the life of the ho.si i> n,,t emiaiigejed, Tlie bi>t 
-nils are obtained wit it Kamala. A piv)iai.ili<ni containing t hi' 'iiletance, 
.llvd “ parasiline", i> less elkxiive. though tiie le'iilts au i.oih- good, 
h.v ])iei)aration called “ calba/eiie ” contain-' too IntK K.iiuala t" bi- 
v.iily effective. 

For one. Veai ohl sheep 1 5 gms. of Kam.da in j d*oe' wit h 1 ■ t" IJ houis 
.-•■ivals are .reouired. To strong aniimds the wled*- do.',- may < vui be 
jvvti at one lime, but in the case of weak animals. ,,i t hose su|T< 1 mg poin 
•a'lnea, the dose sbonldlx- increased to jo gms. and given at sniteiviN. 
rir.i'iliiie ” is admiiiislcivd at the rate i-t : jiilN in ' oj i day intervals 
Alter taking Kamala the sheep ajjpear i<» In- siek toi ; i-j li.iy,' , 

■> V lie down, eat little or nothing and suller tmin diairlaea ; no ntlui 
■•:iiploms of the disease are u: be seen. I ndei the inllneme ol Kaiiiahi, 

I llukes die 'u about j to S ilays and are expelled from the bite into the 
::'v'tiue. 

The eggs resist the action of Kamala imich longer, lint 01 aboiil S da\s 
y are killed and expelled. 'Ihe exptiise of the Kani.d.i liialiiunl is 
;:.'!gmrieant. 

I'ern extract (including " faseioliiie "j has U-en fonnd itiellicieiit as 
' "Illy destroys, in shee]>, one halt ot tile lliikt-s. 'iliis lailme is thu- 1" 
av varying content of active substances in the ferns according to theii 
• ei'itat.and to the methods used hn makingl tie extract, the high toxicity 
i this extract, which prevents itsnsi- foi a snltu n-nt length of time, must aUo 
considered It should therefore only be used when Kamala is not 
■v.i'lable. and when the extract known to be sutticiently sliong. tliongh 
^vn then the results are not certain. 

'I'he dose of fern extract for Vearliiigs is 5 gms. and foi oldei animal' 
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I'ins. ; it shonU) Ik* sprejwl over 6 conseoiitive witli 

([uaiitity of iK.-iitral oil. 

The ft- rii ixtract is quite inefficit-nt with cattle, but a dose of a 
tiun of ■' filrii.iron” may kill s<mie of the flukes if injtrtcd pi-i: 

Thfs proce.ss. Iiowever, hi not t<J be recommended in practice fur tl. 
are fatlier iDicertain, tlie liquid sfK)n losing its propertie.s. 

The excellent results obtained with Kamala on sheep lead tn j ; ^ . 
p<t>iti'jn that it will Ik? equally effective for cattle. The rcsult^ . I,: ,; 
by the writer apjdy only to I). hepatLum since 1 ). htnccolutuni w • 
killed by these methods nf control. Tliisis. however, of little cnji'i. • 
because the* latter is found tally in small numbers and only eau'i ^ , 

and less dangerous form of di.^loInatosis. 

Should the writer’s ex'periments pnwe tiial Kamala also dedn • 
parasites of the liver of cattle it w<nild V>e possible in future t ) din inid, • 
c ases of disease oceurring in animals <»ut at [Kisturc . I’or such an • ! 
the following method should be adopted : all the animals {.sheep nn-I . .;r 
sltould be treatetl vviili Kamala at the beginning of tiw* winter : for • . 
succ eeding weeks the dung should be <-ollected and covercil witli ilisn,; • 
Ilealthy animals in order to kill the fluke f>va by the process of dcA -i:;' 
sition. This sltouM be |■(•peated in the‘ sjning just before taking the .ua:,, 
to pastuie, so as lo kill the few disLoina tiiat may have survivui tli • • 

treatment, fl during the jjaslnriiig time, cases of distonuitosis ocua 
diseased animals should be Isolated and again snbinilted to the nK-<!i ;• . 
treatment. Xewly bought animals should abo be immedialcly treated v.;*: 
Kamala unless they are positively known to be free fri'in distoni iti..; 

- Treatment of Naveblll by means of Serum derived from the Blood of the Marr 

ruKSsKI.J. C.CkJJXKl)?, ill liirlniii I ui.ir:Jli(h. i U'.ri I's* r'.’, N N X 1 1 , N 

|i[i. 1 { zs MIC'. 

Tile mtiology of navel] ill in foals has been discu.ssed for I -: , 
time. Some vclerinaiy .surgeons consider tlial the infection of the !■ 
from the navel takes place after birth, while others believe it is <iiitc ii .t 
Tlie writer inclines to the latter hypothesis, from tlie two followiiu; i h:- 
l) that foal.s, apparently healthy at the moment of birth, may hill sick : 
days or even weeks later ; j) that in the mother no symptojus of tin- diH ' 
arc ever .seen. Tlie writer has concluded that the blood of tlie marc iic.; ' 
contain certain s]K*eilic sub.staiicts which preserve her from the di'i .iH' a 
which are also coniimmicaled tolhefa*tus. After birth, when these '■ 
staiice.s can no longer be liansniitted to the foal though the eoimnon c : : 
arics, the foal is liable to contract the disease because these spccils 'c 
stances can no longer prevent the di.sease. 

These considerations have suggested to lire writer the pos>ibil:!y 
curing sick foals by injecting tixe moment the malady appears, a ci r... 
quantity of serum taken from the mother's blood. Witlt this object, he 
devised a method of treatment which lias been published in the ' 
W'Uiiuary Renai-. 1915. \a. 5 ; and was tested in 1915 by several vctc:;a 
surgeons on S sick foals, ^ of which were cured. Of the other 4 mi''Uci i 
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, . . nuiyhnvv been due to the b.ct tlultlu-lreatmecl »,,^.,ppbca ,mU s 
. ; , lays respectively, alter the disea-e a|iiKai,-d, 

]i of Inalmnt: The MoikI is diaivn bv mean- ot . aimil > ,h 
:,V the writer ivhich is sold by Mess,. Jacoby .1 Slockh,.li,i , 

:cd ma sterilized i;lass vessel and after standin.,; a leu iicu- 
separated Irom the solids. I'rem j to a s lilies oi sl„,r.ld 

so as to obtain a snlTicient iii-.nititv ot sein,,, Tls n.Hvlioii 
.,:,ie either hypodermically or endoveiionsh i„ .i,,ses ot uom ■>.e to 
, per foal; ot -I'o cc. may be iniivt, d liypniU nine.idv .lal i ■ ,, 

; ..aoiisly at the same time. If the uaamiiy ot -einm i- s„,l„ie„i 
.oivation may be repeated after ,i teu ,i.ivs Tlv mteetna, -ho;,!,] he 
sailed immediately the liist symptoms of i|ie dis,.ive .,].|,..n it 

ir |inssible to prevent the disi.ase by yiviny tile iiiieeli.Mis .is - 

: ed is born, even if no sym|itoms aie visible. 

Modillcation of Theilcr s Method for the Inimunisalinn of Cattle attains Piroplas 
T.osis, S.\ CahLos ;»nti Cr\it\ .\i \n 11' \ til A, . . I 
.]>;>. : I I’i., Kim - I-' l,iiu ir.', 1 >im tfilm i .. . 

A '■Minnu\ry (if the wi'vk tltuu’ nj> Id ihr ]i!i‘>(.'ni imu' <>ij 'iii’sUv.i 

';t pii'oplasmosis or habi-MuMv) in .hhI ,nt ... •.•..uni I'l liu’ iinmn 

, M c'N'permeiUs and oliscrvjliDii^ in. id., l.v ilu- uiiito |,v 

a;ruphy of 2.^ work''. 

,i csuJt of tlleir dinioal fXiKiU'iuv lli.- t <>ui hid-- lli.ti tlir 

"ijL'otion of trypan-hliie by TIu-ik-i's in. tli-.d .'or .i-nin' t 

soriously »s-ndan!2ci> Uu- aiiimd ' Ii\.-s, wluK- i.nlv iu‘<-(liou 
icincdy avoids thi< d;iii<4i-r willioiM d.-totiu-iit to il,.- iiuiiiiini'.ti ion 
An early iiijvdion of lryj.)iindilm .dwav' pu t. i.d.U- t.. .i l.iir dm' 
■linuld hi' made at tb.v bc^imiin;; of ilu- in-'t of ha. i .•.iiOf<i loolu' 
'I'iii, as soon as tliv lem|Ki.:l!:u li.i' li'i ii i" )'.\ llii' 

(.-veil animals of more- ihaii j \v.ii> oI.( ....n audiKd 

' "Ut daivi^er, 

Plague Attacking Wild Ducks in Milan. e.otiNoi ti i,. i>.i m i..i u.. .\i.oi 

rUol -.liuly nf idfictii'Ufili'. ■>! .Mil!.-, Mihiti iti / o.';, , ,s,., v,.it 
'• o I']'. I 1 V', - Miliiii, Af.ir. h ’ 

I'lU'ks are fairly imninne to bird-pl.e^iu- midvi ix.iiiKd < ondiiionv, 
i raetioe tliis immunitv con'stitntis .1 valiiabU- dia'^nn^l ir < liiti.it 1 ri 
n 'clves to distiiigni^li ehokra and jilagiu- in tlir i ,oe ol lakv li'iii 

■ knii' out and spreading r;t])idlv in a ponllrv f.oio SonKtiinr ago. 

Mild duck in a .section of the lake in tin- Milan j>ublio gartiens wi iv 

■ keil, and half tlieir number killed Tin arilei beiii ve" thi'' iiifeelioii 
y kive been due partly to an exceptional virulence of ihe virus of the 
■' oc [which, as several writers have jnoved. >lio\\s a marked variation 

.toiteof virulence and resktance to disinU-clants) ; au<l partly to the 
•'inivjied disease resistance of the wild-duck when in captivity, lomn 
' 'tudy of the infection the writer draws the h.llowiug ( (inckision , : 

II Bird-plague mav attack even wild duck when in the i-anie coudi- 
' ' >' domestic fowls. 
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2) The clinical form taken by the plague iiifectioti in the- 
the nervous form. 

j) The pist-mortem examination revealed no . 

liarities. 

4J Tile virus, as is also the case with geese, is not present in , 
eitlier in the blood or the internal organs, but is fimnil .• 
in tlie (eiitral nervous system. 

5) The infection can be transmitted to fowls by the suK 
inoculation of an emulsion of brains from infected ducks ; in tlu ^ . 
donit*stic ducks, on the contrary, it is not possible to indim 
(however great the quantity of virus) either by ingestion, cnd'w: 
inoculation, injection in the membrane of the eye or ciulocerebral Iiiik ' • 

534 Raising the Dairy Calf." Uo«anv.\KH, H.i., . 

stiiiinn <‘i Whni^kit. Vol \XVI 1 , ArtivU- VI, JJulli tin X< >. i j '. 1 >I»- i-O'. 

\( hr. April s. i-a v 


Tahj<k I. - SItou'iiiiii Results of b'ccdiuo T / irec-duy Steer Calves SUm .1/ 
uf ) to the . Igc of One Year . 


C.iU 

Avi- 

Wliulc 

milk 

Ilts 

.'•kill! 

milk 

llx 

Iny 

llts 

Of.ain 

l)K 

Uiitii 

llM 



. . 300 


5 95 'i 

1 000 

I 1 78 

fio* 

ilolsti-iiiJiTSey. . 

184 

251* 

0 36O 

I 696 

I 


lldlstcifi . . . 

314 



1 5S.1 

j 23S 

74 


TAui.r: II. - Shoiiin ^ I'eed Requirement to raise a Calf up tolhe .\ i ’ 
of Six Months it hen Skim Milk is used . 

.Xmoiiiit 

Fif.l I’rke ^ ^ 

Wliuk' milk 175 p« r ccnt.-tl 1.50 s. ' 

Skim milk .* 7<>o ” ’’ o. ’s s. ’ 0 

r.iaiii U5 ■’ ”'i,oos. ' I 

ll.'iy 450 JM-T toil ”10.00 - 
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Tixi i: III. — .SAo!.7»,!,> ih( Feed Feijiinemetit le rjise a Calf lir I ■ • 
of Stx Months nhen u Small .Imonn/ of UV;.,,V Milk ' 




Kations for Heifers from h In ij Months aid. Kotho: I .Munit Ills 
„:v Hi ;i mixture of -5 lbs corn chop .mil Ji lbs bi.m . all llic .ill'.ilfa li.iv 
Ivifcr can cat. 

holion II. b to 10 lbs silage ; .iboiil a lbs d.iilv oI .1 inixtnrc ul .p> lbs 
::i cluip (entire ground grain), 40 lbs linseed im-al m coUon.sir.l iiu .il, 
! .’II lbs bran ; all the alfalfa bay the licifci « m cal. 

R.itions fur heifers One to I woVenrs (lid. luilicii 1 . .Miont ; lbs of 
:) daily; all the alfalfa bay the beifer can cat. 

Ration III. Lorn silage. iJto.’olbs; about ; lbs daily ol a niLxlnnoif 
d parts corn chop, bran and linswd nic.d or .'otlonsccd meal ; all Ihc 
Jill hay the lieifer can eat. 

Eltect of Small Quantities of Phosphates Fed to Cows on the Quantity and Quality 
ol the Milk Produced f 1 1. - wn kck i imnk n in e. ; .i; / ..ci ,, ,t 

'•! I hill V t ‘i-.iS tl! < Ifjri'e.n n.if! _ ' Iff. 1: '1 N . j-ji ;; Srw.., tif 

•' T\ Ur, JUIK- 1 |I L 

-\ttfr tlio inaiuirini' dI' jKi^turr ImitK wit li u- in.umti-, t lu- f|ii.in 

' I't milk :iu(l lk•^h of tlu* ciittk* \v;i> >•» imirii iin K-;tM-(i ili;ii .1 ni.il w,t' 
ic ill iirdcr to (k-tcnniiu' wIkIIkt kediu;^ <il tlu- o.ws v\i!li a vnlivt.nn i- 
: m ]>liO'pli.iti.' of lime woiiM in any \\;iy intimMu c the tciiiiK-i.muiil .iiul 
■ ’'1' system of the aniniiik, aiul eonM-qm-iil ly tlu tjn.mtilv .nul (|ii,ililv 
" nil milk, — I'or this purpose lo eaeh of tw<i ;.^iniip> .if 5 < tiw- du viiK-s 
Mial ration, wliieli \v:is the >an)efor ;il)) i itiiiu e itl ]iii'>'']»hatr piciipi- 
'v 'ibtaiiied from bone <ishes was I'iveii Innu June to julv ui (loi-') 
first group : and from Augii''t ()t<t Sej)t ember in Ini he mu i.uil 
' hiiiie fishes contained 70 of pluj.vpb.ile of linu .diiin'l t 'uiipletely 
■■>jc in a 2",, solution of citric ficid. I'roin the re'-nll'-, the weikly 
of wliich are given in 0 t.ibles. tin- tollowing eoiieln''ion'' were 

r) Feeding pliosphale precipitate obtained from bone ashc' ]iTt)- 
o'hio noticeable change in Die (luantily or qufdity of the milk 2) 'riie 

■ II. Mlik. i.,i2 I'' ' 
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a^nditions of tlie cows showed nothing out of the normal that 
attributed to any stimulating effect caused by the phosphate t}. . 
received. The sliglit effect procliieed on the quantity and i.,- ■ 

the milk was, il aJiylliing. depressing. 4) As regards live - 

cows that were fed with phosphate showed a tendency to iia:, 
Weight more rapidly than tho-^e that did not receive any pho>idi.,:: 

j'jh Variations in Interval Between the Two Milking-times and their Inlluen > 
the Quantity and Quality of Milk wai.ki r j-r in k 1’. ill A'l /’ly; 'ill fut'r- : / 

’ i» 'i!,- / it. I in.; />airv ( o,y,/-f.<H Hull, O'/.'Vi.' -n HulUiu'., N-». s, ; , \ 

;i. , J lilir, ; .1 - 

Tins c.xperirneiit wii> eurried <iiit during the summer of [ ,•; 
llie inupose of delerminiag the influence of a variation in the • 
between two suc‘ es^ive milkings oil the qua’ility and ipiality of nidi; 
dnced, ITinn July 1 to August 1 1, the cows of one of the two , 

lest uiTe milkeil twice a day at ecpial intervals, that is at i> in 1!.. ; 
ing and fi in the afternoon. Those of the other group were a]>>i 
twice a day, but at intervals ol [4 and lo hours respectively, tli.il : 

<> in tlie iiiontiiig ami at ■\ iu the alteruoon. Then, from An, gust i to St on ■: 
jj, tile COW'- of the first group were milked at unequal intervals and i! , 
the second goutp at equal iiiterv.ils. Tile food was exactly the ’■ -nii 
bolli groups. Ivuli day ‘iIh- <|iiantity of milk was determined, , - 
the fat content, and tlie solids not fat ; these were legMeied in a m 
tables giving the weekly results per eow. The conclusions are : 1 1 It i , • 
be stated that the (pianliiy and quality of milk is in any way iiilhii m i 
the e(|ual or uiie<|uaf interval between the luo daily milkings ; _’j Ti.v 
content varies considerably according to the length of tlie interval luiv 
the morning and evening milking ; j) In order toetiMire that the fat 101.’. 
of t]u‘ milk drawn in the morning should be .il least eipial to th.it 1 : ' 
milk diawii in the evening, the interval Ixtween the two milking', 'i > 
be as fai as possible e<iu.d in lengtii ; 4) In ease of tlie pereeiitagt' fal i : n 
being est.ddished by law for fresh milk sold on tlie market, the milk \o 
have to be analysed for both milkings, in order judge of tlie if: 1:' 
f^) While the fal content remains about normal in conditions of b,ui id 
the percentage of solids uot-fat may. f«»r tliose conditimis. be setbil-iv. : 
inished : b) The cows that were milked at e<|iiul intervals \ielded ica 1 :: 
in the evening than in the niofiiing. The evening milk wa^ -n: )• d 
inferior in tpudity. The cows that were milked at irregular it'..: 
yielded a richer milk in the eveiiiiig than in the moniiug. 

5,^7 - Maize Silage and Alfalfa Hay for Beef Production. — k k. .a; n.i ; . 

I'hc {jnivtrmlvui ^ebrusko, lluUdiHoj the Asriculturul S.'ulu a 

Btilhtin No. 11 |»p , If) ligs. I,iiKi)ln, Ncbr., May 15, ou.'. 

The economy of silage in the ration of the dairy cow has been ' 
by many experiments in recent years. In the fattening of steers there . : 
iiiiich fewer experimental data, some of which seem to be conflicting. 1 • 
two experiments recorded in the present bulletin were inaugurated i.wl;'. 
for the purpose of securing information on this subject. The e>:;e: 
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, carried on (Juring the winter oi lotc-i ; with 4S head e! o ve.ir- 
^ ^i[xTS of the i^hortlioni and lleiefenl breeds . the si.v»>nd expeiiiiieiit 
, oarricd on during the winter of ini;ei4 with <*4 head ef the <anu- 
bleeds as the steH?rs used in tlie previous test. 


, Ijs U'lii : I't f i/'i HK’ii:". 

■ ;; - e.iuluvl maize. oi)il (■;. .iki .-jh; ■!!. ill !. h.i'. 

• C.rnuiKl mui/e. e«»ni ^iiilue. aiiii i ■ .!i I'ls • -I -1 ei'1 e i;-i V Iv Ve 

',.1 I'.rnuiiil ni.iize, oon 'il.ice au-i in-.iii*. t;..-. 

• \ - ('iruuml mai/e a he.i\ y fei-'i ■ iMii.i>/e i.,;\ 

] 1 maize. .niK>liiiui ti.i .1 "1 ui.ii a- .la,; .a 

1 -- Maize au'l allalJ'.i hav . 

•. ; ' litietl to the fee. I nieHti-aK.I i .i« tl '•t. . i i. v e--. : ; • j;, >v ,,,5 ...x 

I \ : C.M.und ituii/e aivl altalfa 

1 ; - I'.ronu'l maize. .iM’alfa lta\ , .It: ! '.'Ih ii '0,1, V 

, • I'.TMua.l timizi". .ilt.tll.i li iy. .lu-i .1 i,.-.! -i - ii,- . 

; - C.rmiiii! maize, i ini-.liinii feeiS ol -il.ie:' .n;.! ,i!i -'i , i,,,.,- 

f. ! e t.ri iiui'! maize, a I:-’ i\y fe«-.l .■!' -iJ. u' . ..a • • l:.i\ 

a I'.romiti m.iize. .^Ilah'.i Itay.au'l .1 h -.-v ' .! ii ih. t* .•iieo". i.- 

\ . )e.i-..'l to a iietlt lie I al Uh' el, .si’ ,.l ihi :■ • .if.', e- li-, ' 

I, .1 - - ilnnnt.l inaiz.-. alf.tll'.t h.iy,.iiiu'.iinhi ’ 1 ;! .e,' ..'a-t .. 1 1 ),o , i . ■ o- . I 

' - - C,r.,mj,! Jtl.iize. .1 1 i.mv> l.e.l ..I • il.iv- . e. j.l . I . .'Uoit . < a • li ■ .If.; ll, ll.i 
e.a'z the lil'l live wei-ks. 

All of steers, e.scepting those in lot u-eeive.l i Ih oi vihe.ii siuiw 
diy. 

- . ' / /< Is' r.ih'i : S 

i'.rwiiii<! inai/.e. ))ir 1*11-11.1 ; 

CuM ]ires.^e.l etjiton-i i-'l i ‘ . p- 1 : 

Mf.iU.i h iv '.rr l«*ii 
I’lailie h.ty p'-r ton 
Maizi- 'ilaue jHr toll. . • 

' lat -Ir.tw I'-.T toll. . . 

21?, i MbrTf'Hi I!/ : 

''.rouiiil tnai/c. pel Ini'lnl. ' " 

.tlf.alf.i hay, jht ton 

Mai/e sihmr, pn ti.ii, 

Cij]‘i pres-eii eotl.riisei-r! oak.-, p' l l--ii. 

Wheat straw. t).-r toji, .... 

'i'hy following tables give the Tcsnlls of the ex^HTiinenls. In tlie se- 
-'i experiment all of tlie steers except those in lot ; were fed at a loss , 
' -s can largely be traced to two causes ; to tlie rather small margin between 
'■’C buying and selling prices of the steers and to the high price ji.'iid for 
~iize. 
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Conclusions. — A ration of maize and alfalfa hay produced llh 
gains of any ration used. Furthermore, the steers fed maize and .li; ;• 
made as ra[nd gains as did the steers on any other ration. 

Cold jjressed cottonseed cake did not give as good results, , 
either rate of gain or economy of gain, as did alfalfa hay in .i r.r . 
fattening steers. 

The afldition of cold pressed cottonseed cake to a ration oi 
lage and alfalfa incre^Lsed the cost of gain and lowered the proMs , • . 
steers. 

The- steers receiving silage without exception shc-d their coat- i- -.X’ 
tlie spring and at all times prc'Seiited a sleek and .sappy apj>earancc 

C(mtrary to preceeding experiments, a heavy feed of .silage witli 
hay anr] maize gave as rapid gains as did either a medium or a light kv ■ 
silage v\ith alfalfa hay and maize. The amount of silage which c as 
be fed to fattening stc*ers apparently must be regarded as unseitK-i. 

The steers fed silage in connection with maize and alfalfa suffc-rei! » v. 
slight shrinkage wlien shipped to market. Dilferent amounts ..i 
secnungly )iad no effect upon the number of pounds shrinkage. 

Where prairie hay was used in place of alfalfa, small and e.\|ii 
gains resulted. 

The indivi<luality of a steer is a very important factor in lh( \.,\v ■■ : 
gain. 'Die average difference in gains made between the highest and Inu, -• 
producing steer in each of 14 different lots wa.s ijo lbs. In pradu 
all cases there was a greater variation in the daily gains made by stcrr ::: 
the same h)t than there was in the average daily gains of the dilTeri-nt t- 

\n advance of Scents, per bushel in the price of maize increased tlji > «• 
of gains $ I per roo lbs. 

In the secon<l experiment, wliere a ration of maize and alfalfa hay v • 
fed, an increase of i cent per bushel in the price of maize liad thosainc edV' • 
in increasing the cost of gains as did an increase of $ 1 per ton in the i n 
of alfalfa hay, 

Improvement of Italian Sheepoi. Mascuiko.m ly in < 

'anh.i. N'li. i, j>i» ^5 V. I'‘'s • Emilia, IVhruuO' t, i - i' 

In (irder to improve Italian sheep, esja-cially in Tuscany, tlu ' 
baliuin, uit)st of the soulliern juovinces and vSicily, several cn^M- a" 
foo-igii breeds have been ina<le with Spanish, Clialillon, and Kamhn' ; 
Meriiiiis. The results may be considered good, for without afiVrtiau ' 
milk production the weight of the sheep increased and tlie (jualiiv 
Wind was tiner, more silky, stronger ami more abundant. A tu— ■ 
also alti.'iin)ted between Australian Merinos and Italian " \’is'.nH 
“ So])raviss:ine ’’ sheep; als() with Cotswold. Oxford, Southdin\ji 
Kent and Leicester rams mated withsmitli Italian breeds, but tin- a-- 
were not encouraging perhaps because the exiH-rinients were isnlat": 
on no general plan. 

As regards the measures advisable for the improvement of "iar; 

. I ) /) .\]vrii f «*.s.|. 





, ..,me O‘inou^r,l other- Pn.i. MakoiP \UHihI uvoimmiui the .mu 

, !i an iucrea>o iti flesli by develnpi-v^ ilu- c.itlv in.ituiiiy i|n.iliiit - ..i 
. r,e:yanio breed and n-inj; -uiK-rlUioiis aniiiui- tnun the l.uedMiy yea- 
■ "ae production of nuitton , 2I a lii'^iter iHiulmtum ol wiud, wilh -j'lt i.d 
avoid injury to the tk-eve of the Sieily. Sardinia, and l.<vie bleed- 
,;.,^-iug exclusively willi >h-iinns but u>iu.it Mleiii..u ,.nl\ Well 
^ .h.-iiilet Merinos, on the tilher hand the Uossiny -iioidd W- leiitiiukd 
^ ; breeds already possessin;4 a fair share >1 Meiino hl.Kid I'iie jModiu t ion 
\-;:achan-like fleeces should be tried, where blown \ .uie'.ii--, iie at*.' 
yble. Others, instead, ehiefly advoe.ite the impiovenuui -a wool 
;;,Uon. divides the sIkvJ) ot It. dy into three x.o’.elii- n woob 

rAnaliii. X'issane. and S<ipravissaue. wliu ii .oe .lelieient tudv in huulli ,,iid 
: unity, but arc good lor voinbinrt ; .) some I. .ilium v'.o<ib a- e cuico 
..lid wools ot the Marche. I udnia. the .\pjii-unini ll.i-ihi.u.i .oid 
a iu, which lire uneven, wi-ak and v'o.iise ; p Tus«.’.'it, iHieauio W iie 
■; -nd Piedmontese \\<)ols wliivh aie not e.iio(i iiom ,111 iialu-to.il ooini 
h'or the inijiruveuient o| tlie lii-i vaiieiv la.\\ u-iommeiid- 
• 1' '11 alone : except lor the slioit-lkand .Vpnha slua p w lune he .al\ i-i - 
•siig with .\nsirahan Meiinos Iroin Ib-ii l‘lnli]». «'i In-llei -lili with the 
'diieeil I’ort Philip Merinos - i.ineoln, oln.iiiiinv wool -mutiine' t' 

!i a- 5 ^ , inches long. To improve iIk- wool- of ihe >»eon(! \a(a'tv 
. ivises cTossing wilh Ajmli.ni .\h-riiio r.mi-. or Sonllidown, l*i-id« \- .a 
• -direcds. '4 Dishlcv ^ , Merino. The wool- oln.dned b\ tlu'-e 1 lo—e- 
laoi'e even, sutYiclently i'me and silkv. .md leteli good pnee-. I'oi the 
•'1 variety he advi.-i-s tlie anplo\inenl of Sontlidown-. )>i,-l')e\ 1 , 011 - 
: ' 1 Dishlcv and , Meriin> cro-'^ hived-. 

Tests on Milking Ewes in Hungary (or Yield o! Milk and Wool k.a\^' 1 

y. 'O'tV.'ifiv; A'<-r.'i’)«. ir.rt' !V"i>‘Unie.io.-ii il!- 1 iu:i.- " i.'n V'lc , 

.Will, I’avt. I>1». i 11 XII Siniius.iiy iii ' - oimh «.ii i-e 

The breeding of sheep for milk has aluav- been e\h n-i\ . l\ pi .h M-. 
a Hungary, especially in tile nionntain legion'-. j lui ing t la la-l tw.nlv 
■' the total uuinber of slice]) lias diiiiiiiislied. but in a imu li h— < i degi* e 
■ 'nllking ewes than for other ty])e-. -o that now tlietoiniei .m- lo lhiIk- 
'■ iiniiieroiis. The agiieiiltnral eomlilions in Iliing.o> lU lavootabli 
■hi.' iudustrv hir in several region- the iiu ua-e in l.iiinine i- « !o-i ly < on 
'ed wit h the breeding of milking ewe^. The met Iicm{- n-ed aie !io\\e\ ei, 

’ u niely ])riniitive and very little i- rlotie to tleveloj) tlie < apa* iiv hu milk 
hv lioit. Ill nianv of tlie flocks '■•mall attention i-- pain to -t ha 1 ion wlid>' 
"uu- te.sting for yield is still less earried onl. ('.eiu-i.dK -ptaking Hu 
'io t has been neglected, and few data can be oblaim-d a- b» the liinil- 
; 'ha tnalinns of the milk \ield in a flock. 

I’ is therefore veiv desirablr^ to dir^vt ‘lie atti ntion o! -iieep biiodi t- 
' uds this line, and it is with thi- olijeel that the writer lia- eaiiieil oul 
voiiieiils in flocks, of which one (onsi-ted of /igaja b.a-l-brisiau 
"hreeds (on the Vegles farm in Ihe dist ri* ! of Zolvuii) and 1 wo of Zat lu-1 
■ 1 > 'on the Felsbkubin farm in the diMriet f)f Arva. and on tin- S/en 1 andia- 
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farm in the flistricl of J^ipto.) In each flock a certain number t.i .. 
the same aj^e were chosen for the ex|)eriment. vh : 29 at 
]'e].s<)kubin and io at Szentandnis. 

In order to determine the quantity of milk produced, test milki. . 
carried out every fortnight, and samples were kept sliowing the • 
between the morning and evening milking, by which the fat content i-; ■ 
curd content obtaine<l were determined. Besides the milk prn ;:'.,* 
determinations of the quantity and quality of the wool were tiiadL- y 
svere obtained regarding the weight of the fleece, the loss per cint '• • 
washing, and the residts r)f the classification of the wool. 

'Jests (if mifk \ield. — Unfortunately, the obser\atioiis wvri- I'j.., 
tiniusl before completion and. thus it was not jx>s.sible to determine tlu e , 
milk yield in any of the flocks. However, the observations mn<ie at V\ y 
during 5 months, at Uelsukubin and Szeiilandras during \ montlis. .nis : 
coinpurison between the quantity of milk oljtaiiied in each of tlu- :1 
rluring months of milk production, have given some useful data i, ;: ai h' 
the variations in yield of the sheep under te'^t. The results are 
Tables I and 11 . 
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Tlie wide differences to be observed in the milk yield of the ScMiK’ 
sliow lii)\v great an advantage could be obtained by selection bast’i • 
results of similarly accurate tests. 

I'ests of yield of uvol. — The results of these tests have ampb I't 
their importance. Altliough. when breeding sheep for milk, won! nic 



, second;tr\, it an i-i[n.i!l\ 

i.f income. 

(I,! the basis of practical cxpericKv. it i^ -cncrally a.liiiiUnl ili.f 
...;vcise proportion exists between the two factors - milk yieh! . .ni.i 
yield ", whilst the relation is direct between the two lactoi- milk 
.;1 ' and " fineness of wool The results of the inw-stieatmiis h.uc 
. aioiis cases, confirmed this principle, but in olheis. tin conti.oc is 
iitly observed. An abnmlant milk production appe.its to be .i-so 
with an abundant wool production The Veyles flock, fm inst.uici 
_ ; .iniongst the 3 best milk shceji 3 which prodnie»l .d‘,o the ktiycst 
._.:itity of wool. Szentamlras also yave ; sheep iMescnfme tlii' doitbl, 
::;:ii!ite, while at I'elsdknbiii no ex,im|ile ol flic km.l occtnicd lii 
tests for yield would certainly be mou- ditllcnlt 'or simp lli.ni foi 
,0 : Imt such difficulties are tiol insnrmoiu.iblc It would b.- tlicicliiic 
■ X- .idvantageous to make these tests on chosen gfoitp. .onl not on the 
;i number of mother ewes. This wouM 'oon cfisine yood piocu s. 

, -.’ic rams could be chosen exchisivcK luun hcavv tmlkiiiy st(,,k ll 
ddny tests were furthermore practised uu all the molhei ewes .11 mten .il- 
, all! be possible to eliminate the infciior otics .ind tlicif juocciu , thus 
a.'iy improving the milk productinii of the llock. 

, Ground Wheat versus Whole Wheat for Fattening Pigs. 1 im 1; k ..nii.u 

, II -It, ,Ssvoi:l!, W 1' . /■);, l (.■,■.,'.,.',,1 , • :l:, t I o.,. 

■ , ■ .Wbrotrl, .YVI'I/. fio, N... .C 1 i ill! 

^rii;.' Iviiicitlii. Ni'br , .Xiijiiist i^. i-iii. 

I. - Gronml W'lu'at versus Whclc W'iu-il fi>f Siim- in 

vrbiin localities in the State of Xebraska it oftm ba|HKiK ihat many l.inn 
> have an abundance of wheat and littU-<>r im niai/v. tlu'Di jKHliiuait nf 
Husbandry of the Agricultural lv\in rimenl Station at Igiiu-oln inau 
.r.itod an eNperiment to determine the relative fcv(ling v iUus of ulioh- 
lok-at and ground wheat when fed to iattvning pigs. It was not i-oii-'ld 
\1 necessary to compare wheat with corji in this {•\]KTiinenl <i\\ing to 
fact that other Experiment Station'^ liaw tonml ground wlir.it aboni 
per cent more eflicient than shelled inai/a- when fed to fattening iiigs- 1 lu' 

• aoiiiic advantage nf ground wheat oveniiai/'.eas a ferd for pig'^ Nlaigily 
i'vt bv the additional expense incurred in grinding and feeding the wlu at 
I'orty spring pigs divided into four lots of ten eaeli wt u- ns<-(l in tin- 
'oVnimMit. One pig in lot 2 died at the close* <»f the semnd wi-ek and was 
■:minated from the experiment. Tire following rations were ti-d 

l."l 1. Si)aks.<l whole wlu-.it, 

I.il ; — SoukelwltolcnlKal eil..irls.l;mt:ii:.' Isl:iu:;l.l. t lu.ii-. uMi..| i imK 

!. 't ; — Stiakt'il yiouinl wheat. 

I. I ^ — Soaked liroui'tt wheat I'l i»artr-, tankaL'e i ;biil 

lu establisliing prices for feeds used, whole wlieul was valued at yy i eiil. 
cr bushel and tankage at S2.50 per cwt. A charge of 4 cent- per busbel 
'r- made for grinding the wheat: 

The ex-periment was begun October ly. rut j and i lnsed twch e weeks 
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later, January i*), i<^X4. The followmj< table gives the main fact- :: 
nectioii with tlie experiment ; 

Tahi.I': I. — Comparalive value of rations for pi^s. 

IM t -• 3 

Niiiiilj'f ijI [jii;- i.i i‘it 10 j 

W' i;.’!:: •.! I'll .«t lM-ipnntii‘4 - . . 

W-i;^lii of J"i .ii 

T'a.il c'liii **>' lilt-. 

Am !ir..t vur^hl [mt . - 
WcMC'i- 1 i-t i«T 

T'.CtI •.Mill i-'-r i-iu .... 

\\'iTav 'l;uiy ''ain e'T 

’rrilal f'-rel i •itl-.Ulll>- i ' 

Wheal 

■I'.illk.ivr . . ... 

leriiiitiii fo; |..., i!.. ...lin 

will-..* 

■r.iiik.ic!!' 

I'r/'t I'l I'"' )1>^ 
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When wheal eij]ii|>risi.*s llie entire feed for fattening ]>ig.s : 

i) Three ixmiids of soaked ground wheat produced as much 
as 4 lbs of soaked whole wheat. 

jj (Iround wlieal at Si perl)u>h proved as cvononiical as wiiuk’id 
at 75 cents per bush. .\t a cost of 4 cents per budi. per grinding, tlic 
prolit tine to grinding amounts to 21 cents per bu.'^h. 

5) ( rround wheal produced gains 4^ per cent faster that whole \',h<. .' 

4) A noticeable amount of wlieat passerl through the pigs iinflige^U’ : 
When a mixture of ii) parts wheat and i part tankage coniprisi d ■ 
entire feed for fattening pigs : 

1) Six poimd.sof ground wheat produced practically as much gau; • 
7 lbs of whole wheat. 

j) tlround wheat at 8<) cents per bushel proved aseconomied 
cents ] er bush, when both were fed with tankage. At a cost of 4 cents j)c r bi:-':' ! 
for grinding, the net saving duo to grinding amounted to7centsper bi;-. ' 

('rround wheat produced gains 21 per cent faster than whole ' 
when I)oth \vere fed with tankage. 

4) The whole wheat was apparently Iret tor digested when fed with * 
kage than when fed without tankage. 

tlroiind wheat proved more profitable than whole wlieat for laUt:. ' - 
pigs, eitlier when fed with or without tankage. 



Ti'.oe facts to flic folUnvi,i« ooiu-lusioiis : A uicat savin.' cui W 
by grinding the wheal tor fattening ,,,gs. I'igs can he latteiie,! a,u! 
. .-eted on a shorter te«l with groniul «heat than with wliole ulu-.n 
,,.;e to the faster gams madean.l the better finish ohtaiiKvl. small anionm. 

. naikage can be protitaWy fed with gnmnd wlieal. In ease gimding 
; , ah at IS not practicable, a small aiianint ot tanka-ge ted w ilh whole xv he it 
, materially nicreaso the rate of gain and. on 1 !,ehas,s,.t prie. s gu en m this 
"ill materially increase the profit obtained. 

11 . -- ('H/niWis/;,-,/ Data fr. .1,1 llw .Vet.';,- I'iatt. '['he lollowi,," 

■ , luriiisli additional proof as to the eeuiiomie adv.inl.ige oi .go.mid u he.n 
p:\\Iu)1c wheat as a feed !oi latlciiin-; ]iies. 

II. - - HVo'f)/ ,ii:J maix for wh.eom f.ihs n ir.it 
.. ru : -uholr torn Dir, '.I i//; -r.-ara ■ saiv./ „ ,,.,i 

.:ll! IDlsotlkcd a lh'itl. 

.WlT.lt;*' nf IWn t. : (Klnlikl l.ttiHitt • ■ 't 

'I'lieu- H>Tv •- I i-^w ii; .Ml ii j,, _ ij 

W Ibdt l.l.c,.; ,1 


:.i>l wci.Lilil pir 
. : • l:i-t wciuhl per Itii; . . 

...A' .;ai!i pt-r i)iir , . , 

: .df daily yaia per . . 
dv.iiii for tii.i ll-> y.uu . . 

• .d.ilf.i fur i(>i> Ib-t ijain , , 

: I'l- fk'Ltl ih)r i-'.t l!>s !4Min . 

1 -l "f fL-cii for i‘ii. fits v'nin , . 

' '':i liic b.ifis i(f lln.- l•>lllIwill•d 

.T'ltiiid ViSum pj Lviji^ |»,T Imai.-l 




On the Us3 of Farn-root (Pteris aqii/fin.i) iu Gtrman Pi-»-toi.“din'; Expi ri- 

rnenlS. - 1 !an>in muiI >ri/. 'I'liiwv'ilv <■! K*'* la-.'le )g 111 I:,; • 

' , W'ar ) N" d-’. p lu ;. )!■ vliii. \' tu !i i . i a • 

The writer has nia«)e a '•pedal "tiulv •>! liii-s hm •■/'/<»/-. ,•//<///.;,, 
■'•.'a !i i-; very abuiulanl in l lernaiiy. aiwl that I la- mni jiii-ahi t n «• 

•s' ; "Hi i(,ir pigs. It is rieh in lood iiiateiial. i ' e;iMly eollei tr«l. and li.i - r\ a-n 
■’'••i-n Used as human fe.od in ijme> dI tainnic. The aiialvd- made hv llu- 
•brijultural InslitiUe »>)' the Kf)enig>herg I'niverdtv -how- tlu- di< iiiu,il 
-d'')''ilion of this root io I'v: 

■•i.'.'.i-r , 

•i I'i'ilgiu 
"d' j^riiWin 


Cllldi I 1 ilvd'i ■ 
NiiK*:;. 1. i!<« < • ii * ; 

\-h ... 
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The amount of food material is therefore relatively high. . j 

the large proportion of cnuJe cellulose slightly diminishes the digc'!:?; ;.. 
the ntlier t onstituents. The writer has also carried out some feedii^-: v 
meats (jii cows and pigs with this root. The cows refused it, i :,,: 
becau^e (j 1 its bitter taste. The pigs, on the contrary ate it, at hr't ;• ... 
'liianlities. The writer chose for his experiment.s smne young ]jig- wv':- 
aboiit 44. o() lbs. At first they were given o.2i then i.io and finallv i ; : 
of ro(jt per head daily. Though this experiment had to be stopp^ : •• 
a certain time, it has, however, proved that fern root is a gooti 1.,.. 
intestinal derangements omirred. The writer is at ])resent rnakiuej. -- 
e\|>erimenls wilJi pigs of the average weight of 55 and tiblbs. The 
fern-root given daily was at first o.Ob lbs. per head, but at the prcH:;: • • 
the 4iiantity lias been increased to lbs. per day ])er head. 
tile e.sj)crinient is not yet I'mished it confirms the previous trial in 
the fern root to be a good food for jfigs. The writer is continuiuj 
e.xperinieiits and advises others to rej)cal them. 

■]\i Report of the Third Egg«Laying Competition Held in Ireland from October 
1914 to August 31st 19I5. Miiuan r, in .\..iuullui< .n / 

h:''nn:i->n /«»r IrrhiuJ, . .\a. I, i)|i. -Sr,-.,.s, Ouliliii, nctuUvl ]<ai. 

The Thinl Irisli higg-bayiiig Competition comliieted by the Deparin;, 
of .\gricnlturc and Technical Instruction for Ireland was held at llie .M a.o 
Instilnte, Cork. , 

111 additi<in to 1.5 m>n-com])eting pens, tlierc were jj 2x1^ (im-Ii ; 
fowls) of the following breeds ainl varietie.s: White W’yamlotte, K;. 
Islaml Keds Huff < )ri>ingtons White l.egliorns ■ iirown beghni; - 

black Miiioreas Red Sussex. The 4 first places in the 11 iiin: :; 

laying record belong to the While Wyamhrlte jum. The best Wvenvi • 
laid 271 1‘ggs in 47 weeks and was -t ill laying weil at the close ol the i < :;;•• • 
tition. 

The observations made during the comjretitiou confirm the l>e!ie! ' 
"inall eggs, csix'cially in the ease of the White Wyandottes, are in a jn 
measure due to llie use of male birds, the progeny of heavy layers 1 i >::! .! 
eggs : tliesc observations also sliowed that undue tendency to btan !;' : ■ 
is traiisniitted by the male ixirent. 

6 },< - Recent Research on the Ascent of Rivers by Salmon. - Kon.i; J.ut r>, iii* 

h'i lhluy >li I' liu.hmii' iltS \'ol. Ml, X.I. J 5. pp. 7117- p.- 1 UcCvluU* ! . 

The factors licterminiiig the ascent of rivers by salmon are 
by the 2)ro}>ortiotj of oxygen dissolved in the water. This is proved h. •: 
ascent < 4 ' salmon taking place only in those rivers where the inojx’iti' 
near the limit of .saturation, or suqrasses it by the occurrence "i sen-' 
.saturation, already noted by several observers. This view is based "it y 
vious researches made by the writer in the spring, and is ciuifirnu i ; 
otlier.< carried out in the aiitiimii and described in the present notice 

The direction of the migration proceeds from areas of low oxygen > • 

tent to those of higher content, the maximum being always present w;a:- 
the salmon will spawn. 
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llK- salmon ascenciini. from tlu- mouth of tho o-Hi.irv ami alui outfi 
.^•ho river makes its way comiiiiton-ly towards the pla.v suit.i!>le Ua 
(with the current on a risin^ tide aiul aoainsi tlu'cnneiit oii the 
>/'. iijwards an area rich in ox\oen and iavourahle to nuneastsl 

The practical conclusion to he drawn i, that, when stockmc 
md .streams with salmon, onlv those ^honl.l he chosen ih.il .iie 

■ rich in o.xyiteu, otherwise the nper.ition would piolcihlv i.nl. 

Researches on the Toxic Effect ol Sulphuric Acid on Pond-llsh. nouiM o 

/ ffff New Seri. V.'I tss...- n.iii,,.: j. 

coming Iroin iiitlns1ri;il t.ltk-ii i-oiil.iiiiv Mi!].lu)iic 

; .iiiii if allowed to flow iiiti> ptiml'i [.n |ji>ciciiltiiif. m.i\ tn m- 

■ to tile iish. The writer s ohj(.vt i> to .I'-ecH.iin t«' t ihc 

correct. Several fish 'earj). tMiU. .iiitl -alin<.n) wvu- i.l.icvti in 
.ijuariinn containing chemically neiitial w.iu-r \t.ild m upitl) t-i uhit ii 
, •.'nnric acid was afterwards added in difu-rciit aiiioimW. Tlu- v,!iiu-t \|ii • 
.oit was made, for purposes of ctnnpauNin, with invt iu ln.it c'- [ti.iivnums 
I'liloai diptentm, rnhifiw fnfilf(\, ^tr.i. 

The experiment proved tliat tlie fn-v Md])liniic .icul h.is .i tt.\)c i ii, u 
•It .111 the tisli and on the inwrtvbr.acs In tlu- w.iIa-i it* wliirli jo m 
iniiiiis. of 81)3 were ;ulded [kt litre tlu- cfh-kl iiptni llu’ lisii w.!-- 
.■kc! : with a tlose of 140 or 150 mgiiw. tlu- to\ie i-iu-ii wa^ \\ i\ 
.’kkil. Considering that tlie junid w.itct i' nunc or l^•^'' riv h in liiiir 
h jjartly neutralizes tlu* .nid. it ni.iv l-t- uiniiite.l tii.n in piat tuc 
: ’ii'^rns. of the.acid per litre will Ik- luce^ iiv tn poidiuc a lUftiie.dih’ 
effect, and 2iH> ingins. l«) produci- .111 m.irkedly t«>\k <-Mtei Tlu- 
•.ue nf poisoning depends alM) nn the U-nipeiatnie "I tlu- w.itet, a- .it 
•M'l temperatures the flsh are more leMM-oit. being mme .dile in nentt.i 
•he aeiil in the water. If the watei is to<i .leirl, tlu- li'li 'eejele an 
nf mucus ill order ti> pruteel the In.iiulii.u- .nul «pi<!etmi'‘ li-'iii 

• : injured by the acid. 

The writer lias also examined the dead li'h poivuiu-d b\ the Milplmru 
; i 111 one case where tlie water contained l.pi mgin- oi pnu .n u! per 
a he found a slight acid reaction in the lioli niueii'. Oti tlie nihei 
;] ill some eases where the dead tisli hail remained in tliit foiidition 
iioiirs it was impt)S>ible to find any traee ol the arid eitlu-i in the 

■ auliiie or the intestines. The writer therelore believev it in be exeeetl- 
-iy (lillieult to determine whether the ti<h lia- been poiMine<l bv the ,i< id 

• a 't ; lliis can only be done when the ti'ih ha< dieil ironi aenU' jfoisoning 

■ • hias been examined immediately alter deatli. In jnactiee -lu li l a-e-- 
■' r.ire. 

The behaviour of the invertebrates is '^liglitly different. 1 he eoimiuin 
adiwater shrimp is the most susceptible to tlu- acid and die.s in 5 lioiii" il 
a' Kater contains 20 ingms. of cf)iiceiit rated siilphuric acid per lit le. \\ it h 
-anie dose, the larvae of ('Ithn'ii dipft'fiitn die only after eedy>.i'' , 
■laally they can withstand as much as 4c) ingins. of the pure acid. Ihe 
redstant of the invertebrates are Ascllus <7<//o//f(ns .md / \ /a- 
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hifcx ; the idxic <Jo>e^ of concentrated sulpluiric acid [>er litre are ' : . 
for the former iiiid too nigms. for the latter. 

Damage caused to Fish-cuUure in Hungary by the Residual Waters from Su‘ 

Manufactories. s,t .v.». /onVi/ju. 

5)'. Fish-culture and the Biological Purification of Sewer Water at CharkcH (S<: | 

Russia). O in j!//-;, r. (The Farii'/, Vt.n XI, Ni-. s-: ; jjp. 

\ ] , j ',1 

1 iilil quite leceiitly fivli-cnlliiie had not been applied to the !,■ 
piiriJieation of >ewer water in any Knssiau town. Rc-cently, h.)u, \.: • 
.Muiiieijjalily of the town of Charkowc^m^tructed the Jirst bitdugie.il > • 
lor purifying sewer water l)y means of basins and filters. From li,; ; ,• 
the water pas>e.^ into ]muii1s (.oiilaming fish, through the ageuevm 
it is definitely purified. There xire ponds which cover a total .at ., 
aaes. Intlie spring of iqi^. yearling carps were placed in 11 k : 
Tow;Lr(l^ the emi of July llie carps weighed I lbs. This small i; 
ill weight can Ire e.xplained by the .sandy nature of the soil, T;. 
attempt to Irreed carp was made in and failed, all the fivii i , 

(lied in tile winter. The uiorlality w.is caused by the low oxygi-u .n ■ 
of tile water, whieli vNas covefial by a lay< r of ice. Ill these 
only jjossible method is tlierefore to >ioek tlie ponds witli fisli in . 
valeli the fish in winter. The luiiuber of ponds al the Charkow !'d 1 .. 
Station will increase in proportion to the increase of the sewage .:ii 


FARM ENGINEERING. 

5 1 : Duty free Admission of Agricultural fmpJemenlsand Machinery into Cree<c, 

i»\{<lini,nl iliui ■’.-.•/I. < V U. }t. N'm. ; ' 

A Royal Dcca'c lias Ixrri piibliAied in (.irm'o, wliioh cxcmijl' : 
following articles for a ])erio(l of four years froiu January i 'i.), loio, i: 
State import duty and from harbour, communal, municipal, or otln i : 
on importation intoOcecc from abroad, or on being transported Irmii ■ 
district to anottier in C.reecc, r'f: : 

Ploughs and hoes. 

Harrows, clod breakers and horse hoes (ailtivafors). 

Machines for sowing, for planting potatoes and for disliilsa: 
raaiiutes. 

Harvest machi.ies i.c. reaping machines, mowers, hay turiiei-. i: ■ 
gathering machines, machines lor digging itp potatoes, and tlirc-lii 
machines, as well a.s implements for reaping and threshing. 

JIachines for cleaning and sifting seeds, ginning (shelling) macli:; ' 
machines for preparing fodder, hay pressing machines and straw eUo .iM 
Implenrents and ntachines for combating vegetalrle and animal p.c 
sites. • 

linpleraeiits,. machines, nsteiisils and tools for wine-making, Im ti; 
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butter and cheese indnstries. f„r the olive oil industrv. for uimciiI. 
sencnlture. poultr>- farming, nticnltnre. arboricnllnre and l,.r (tun 
.,j voi’etable packing. 

Motors for reaping or threshing machines i. in, .tors worked hv lioisc. 
,ie,im or electncity or dnveii by ornde [x-lroleiim and petrol. 

Means for the conveyance of motive power, i. leather belts, eliai.w 
.-i «ire for conducting electric power. 

I'nmps. 


I Itl S-. 

Vol 


. Mirrors for Motor Tilling Machines. kist,. i m,nn i,i ra,;/. 

; i puur riKJus:rt<- Yi.ii 114, jn.l h.,|| y<.tf. > 

,1. I tig. Pari?, XoM-mlHT Dcamhir 
With most outfits for mechanic, d tilling the driver is obligeii to turn 
.till and look backwards, in order to sir the work that be is lining With 



Mirror nv Mk^srsv I’rn-.roT Hros;. ano <i(tjinr 


t'.c object of avoiding this, Messrs I’lCt'itKOT liros. and (IrimiiT of N'aleiilig 
ay IDotibs) have patented (English patent N'o. I2y.\y, May H)r.5) the use 
■ mirrors l and 4 {.see accompanying figure) mounted on suitable siip|)orts 
t slid 5 fixed to the motor A. The inclination of the mirrors can Ire so 
• austed as to allow the driver 15 to see in mirror i the work which is being 
. me by the implement 7 and alter it at wilt. 

This device, especially suitable for small one-rnan outfits, can easily 
c applied to any machine. 

A Chaff-cutter for Litter, provided with Pneumatic Delivery and Press. — Ui 

• ■•U'lrh-Tte hindu'irlsckitl'h'ihc ZtiluJK, 45th Yime, N'< i. *’",11. j liri. Ikrlitj, I'/i'- 

\n appreciable economy of litter can Ix' effected l>y u.sin^ tlie straw 
up into small pieces, but the extra wi)rk required for this cancels any bene- 
rtNuiiing from the process. The macliine described obviates tliis extra 
being constructed for coupling up with a Ihreshiiig-maclune, instead 
a straw press. 

The machine, made by Messrs. WilhKlm LANvKRMiCYERof Melle (Han- 
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never) and patented under N® 259 469, in Germany, belongs to that tv 
which a rotary toothed mill (** umlaufende gezahnte Scheiben ”) 


Chaff-cuiler for Litter, provided with Pneumatic Delivery aM Pf 



straw against fixed knives, but it has the following advantage over 
patterns : the knives can be removed and changed while the mnehinr 
running and they are protected from injury by foreign bodies introd'K^ 


agmcultukal maghixery and implements ;ji 

^ tlie machine by means of flexible supports, which allow tliciii to 
e back into the machine. The machine is also prorideil with an 
■ioaiaW’ which sucks up the cut straw and then forces it towards the 
w here it is to be used or stored. 

In fig- machine is seen in side-eiew and in tig. from the front 

vcidth)- Fig- 3 shows the cutter on a larger scale in Umgitndinal sertion. 

Detail of Chaff-cutter. 



Fifi. 3: lA»ngiluflijial 

Fii;. 4: Oirresixmiliiiy front vii w. 


ciile fig, 4 gives the corresponding front-view showing how the bolt on 
riiidi the knife works is mounted on a flat spring. 

.ts shown in figs, r and 2, the straw-cutter 
omposed of the following chief parts : a feeding-hopper 
-andthe toothed nulls d approximately square m f^ape b der therm Is. 
»bich are mounted in pairs on a moving shaft, is a gathermg-hopiier J. 
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communicating witli the suction-pipe g of the apparatus A for -oi- ^ 
anc! compression. The fan > of this apparatus forces the chopped str -.u , 

a pipe 7, ending at the point where the straw will be stored. Oor .,it; 
sides of the hopper is adjustable and can be arranged drawer-fa-hi, - , 
such a way that only the least valuable and lower portion of thestraw .i,, 
be sucked up, leaving the upper and more nutritive portions in the -i!,;-.: 
hopper, from which it can afterwards be removed for other purpoM;^ , 
for fodder). The straw cutter (figs. 3 and 4) carries, on a frame A • 
the feeding hopirer i, the knives c which turn round pins /, pre-.H'd ' 
flat springs into the holes /' of the knives. When the upper end 
spring is screwed to the fixed part of the mechanism (fig. 4). the pin 
spring can be pulled out sufficiently to allow the knife to be .'hiite i 
means of the h'Jes I' either for removal, or for adjustment Finallv, i 
the pin is released, the spring presses it in place, provided tint t:,, 
knife is in such a position that the holes /' correspond with those oj 
chassis k. 

The knives c arc held by springs n so that their lower end is dear , 
the pairs of mills, 

I'or the mills to work properly, the long straw should be fed i)ai,i!!i 
to the motive shaft and not allowed to roll around it. This is ei)iiti.i!!i 
by the guards 0 placed between etich pair of toothed mills, fasti iied ' 
tlie feeding hopper, and with their lower ends surrounding the shall 
In addition, each pair of mills is separated by a scraper p which prew :;i 
the straw wrapping round the shaft. When the shaft e turns and with a 
the toothed mills, and long straw is fed into the hopper, the straw is lakvii i . 
the teeth on the mills and carried down on to the knives, which cut it , .i:: 
the straw then drops down into the collecting hopper /. 

If hard bodie-s, such as wood or stones, are fed amongst the straw iia 
the cutter, they cannnot press against and thus stop the shaft of the tent la 
mill, because owing to the springs, the knives can move back and ad a 
them to fall undcnieath the cutter. 

The chopix-d straw accumulates in the collecting hopper is ami liiu 
thence by the suction produced by the apparatus h which forces it iiit i tla 
delivery pipe j. 

The " Deutsche handwirtschaftliche Gesellschaft ” (German .diin 
cultural Society) has described the machine as " new and remarkahk 

550 - Tree-Felling by Machinery. — voi. ci, xo. 2618, n, ;i;. i. ■ 

March % loift. 

A demonstration of tree felling by machinery took place in I'cbni.iri 
last near Stirling, .Scotland. The machine used was a No. 2 tree lela- 
guaranteed to fell any tree up to 4S inches in diameter. It was designci! 
Messrs A. Raxsome and Co. The machine was supplied with steam imin 
7 nominal-horse-power traction engine through a 120 ft. length of patci)' 
metallic steam hose covered with felt and canvas. This length allmva ai 
the trees within an area of about i acre to be felled without shifting i-x 
boiler. Though the ground was covered with snow, sufficient steam "S' 
kept up to run the machine at full speed. 



AtiRiCl LTLRAL MACHINERY ANP IMn.EMKNl'S 


Three trees, tough oaks of an average diameter of 4(1 molies were 
m about 13 minutes each. Inder iiorm.il eoiiditioiis, trees .11 \ ing 
-oin 4- inches have been out in from 0 to S minutes, and spiuee iii 
,b,iut half the time. In the course of the demonstration it t<H>k 4 or 3 mi- 
to shift the machine, which is fitted with temov.ible wlieels. from one 
to another. 


f suaily a small portable 4 noniinaldiorse-4K>wer Ikiiler which e.ui Iv 
moved by one horse, is supplied with the tree feller. The .idv.iut.ige 
the traction engine is that it can ilrag the trees wheie required .iftei 
idled. 


The machine accomplisheil in .1 few minutes the work which would 
Mve taken two men four or live hours. 


The trees were all fcllerl at the .ground level, and tlw ele.in cut m.ule hr- 
-aw adds to the selling value of the liinUr. apart from the saving of 
,r.d. Only two men are required to work and shift the whole .niitit. 
■,Vith the machine an interchangeable fr.nne i.. nsnallv snpi>lied hv me.nis 
which the trees can easily be cut to any recpiireil length .ifter Ihev h.ive 
■een felled. 


ai - Review of Patents. 


J tlhilt' Hi.h hinis u>i.l ,w;;, !»;, H.'s 

c'diulii Disk hnrrttw 

166 5 h 7 Harron . 
i 66 57<S — t(.r. Ctiliivaior- . 

;..ily 151 to_». Turn-\M«"-i 

151 iS'j. ricrtij^h 

»• i:n 61 299. Plough. 

Mir.ztrlxind “i 99 .''. Shtivt-l harrow. 

r.i!ei!-Kingc 1 oni 23116, Plough. 

•i'O'l-Stales 1168594, Di<k phmgh. 

I lOfi 943. Cultivator. 

I 169036, Plough aliiichiiK’P. 

1 169 127. Diekcultivator. 

I 169 156. Stalk cutter. 

I 169183, p-urrowing utlachnaiu. 

I 169 285, .Attachment for ploughs. 

I 169839. Means for shifting gang fratius of ctJlti\.!''ii' 
1169840, .Atljiislalile gang frame for ruUivat<ir>. 

1 i;o 114, Shan*ci)ing tlcvici- f«>r disk' ot disk haii'iks- 
r 170 58}. Two-row ctiltivaior. 

I 170 585. Plough. 

1 170 635. Motor plough. 

1 170740. Disk furrow fijH.-iur 
1 170 761, Spring toothc-tl harrow. 

I 170879. Combined cultivator aii'l \vc«-ilir 


Manure disinbuU>rs. 

166682. Fertilizer distrilniior. 
i66 S81. Manure loader. 
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Cana'^la 

Unitc-'J-Kingdom 

Unil*.-<lSiatcs 


Canada 

Frame 

Switzerland 


United-Stales 


Denmark 

United-Stales 


Canada 

Spain 

United-States 


Machin r 

Canada 

Italy 

Spain 


AGRIClTuTURAL MACHINERY AND IMPLEMENTS 

Drills and sowing machines. 
i66 275. Corn planter. 

2t 965. Machine for sowing and cultivating cereals. 

I r6>i859. Seed ptanler. 

I 169055. Planter. 

I 169 275. Row marker for com plauier'i. 

I 169 945- Grain rlrill. 
t £70337. Universal planter 
I 170696. Disk «lrill. 

I 170 7«3. Com planter mechanism. 
i i?i 178. Com planter harrow allachraent. 

I 171 2'jt). Check row attachment for planters. 

I 171 239. Pliintcr altachmcnl for cultivators, 
r r'r 265. Attachmen! for com pUuiters 

Reapers, mmi-ers and other hanesting fnachines. 

166086 — 166 309. Shocking machines. 

166 300 • - 166 660. Sheaf carriers. 

475095. Motor harvester. 

71 996. Culling api)aratus for mowers. 

71 997. Hay harvesting machine. 

71 998. Grass si>readcr. 

I 168 3O5. Machine for shocking grain, 
t 168584. Mower altachmcnl. 
i [69031. Buts boiird for grain binders. 

I 169048. Self binding harvester. 

I 169647. Hay spreader. 

1 170605. Folding hay rake. 

I i7o 6<>3. Harvester, 
t 170 701. R.nke. 

I I/O 736. Hay sweep. 

1 I/O 799. Bin<lcr. 

I 170 882. t'.ruin shocker for liarvesting machines. 

Machtnes for /t/fmg root crops. 

20 955. Machine for lifting and topping roots, 

T 168804 — 1169229 — 1169673 — I 170944. Reel harvesicr- 
I 169 172 •— I [69 567. Potato digger*. 

Threshing and winrufwing machines. 
i(»6 1.82 166 74». Tltrcshing macliiiies. 

166465 — 166848. Grain separators. 

61 386. Improveinciils in winnowers. 

I 16S 282. Grain separator. 

1 168 550. Grain and seed separator and cleaner, 

1 160040. Convertible cow-pea and small grain thresher. 

s and implements for the preparation and storage of grain, fodder, etc 
166012. Feed mechanism for grain grinders. 

15094S, Esiccatoi lot cereals: rice, wheal, maize, elc- 
6r 056. Machine for cleaning, selectioning and sorting potatoes 
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.filaii'i "2 275- tiroals cleaning; machine. 

^ Kingdom 21 359. Baling press. 

23 469. Mixer for chaff, br;m. mial, di,>5i eii 
. I 168 89S. Portable grain elevator 

1 169 200, Cum shrM.ling and hii-;kini; m.u-hiiu- 
I 169 288. Rotary potato •iuntT. 

1 170 470. Hay IkUcf. 

/>afrvi«e jijif 

j 166057. Milking machinery 

166205. Milking machine. 

. 1,1. Kingdom 21 867 - 21 S75. C.av tniliiet' 

. -oi-Siales 1 I70 32'<. Cream tepanit<.r 

Of^rr ai:ricullut.u at:.i 

. 165 790, Shearing ai>iMiaiii'. 

16603;, Fniit sorter. 

166036, Fowl phreking <kvjM 
166 2!/. Egg eandlei. 

166 764 Wind motor. 

166 777 - Cunve\’or nuchuiii>ni ha ieini \inc ii'.nmi*' lotm i.tiii,-- 
479 .402. Circular saw. Im Mlitie inc'., the iicth «hiv)i .ice .jImu.iIi 
blnles and ]i]aiie' 

149 9 ^.^- Machine for Mparaiing and ile.miiig et.k|s -eni- 
151 :t6, Field tractor e<iKciallv ad.i|'Ud lorj-l.-nehim- 
„r 61 409. New ap|‘araln'' tor rai'ine «at« r liom utll, 

•; o! Kingdom 21255. Packing for tiananas 
:t 360 • 21 780. oil presso, 

21 S15. .\i)paralus foi i1ii>oii..iipiju; palm imi - > ;« 

21 884. Chain ptnnps 

22 390. Sugar cane mills 

22 392. Fectling appliances lor paU' 

22 .489. Oscillating elnini for reuplaiK loi ,<i.ieul.iiine lubKo 
33 411. Apparatus lor seasoning tiintat 

23 49y. Apparatus f<ir ileansing c;^^l:' 

•: e'l-Sthtes, i 168 934 -- 1 169 is;, — t ict i(>5- Tr.uior- 
I 168 975. Wind mill. 

I 169732. Farm tractor, 

I 170238. triadual shifting draught hitcli 
1170583. Draught e*]uali/ei- 
1 170073. Straw sprc-mlei 


RURAL ECO.XOMICS. 

- A Study of the Tenant Systems of Farming in the Yazoo Mississippi DelU, ,ueal 
liniled States. — Boeroer E. ami (.oldenweiskr Iv a in I m'oi v.m > kconomjci 

Ai/iculiure Hullttin, No. 337. 18 pp- \V;L<hington I*. C , J:inu;ii\ 1 1. 1 /)'■ 

This study is based on 878 records which were sccuicd from jdanU-rs 
■ managers of plantations, in 9 Counties in the Slate of Mississipjh. The 
vcords referred to the crop A'ear 19 ^, 3 * were sccurcti during Mart It ami 
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April 1914. In this r pon 76 per cent of the land is devoted to cof, 
21.2 per cent to maize,; id only 2.8 per cent to other crops. Xinetv-tw, ? 
cent of the farms in the idta are worked by tenants, 95,4 per cent cf « ' 
are negroes. Three gei ral systems of renting land are practised iji 
Yazoo-Mississippi Deltt share eroppers, who supply nothing but ti 
labour and receive one- df of the crop; share renters, who supply li-'.' 
own implements and liv stock and receive two-thirds or three-founh. , 
the crop ; and cash rent 's who supply the same items as share reiit^ 
but pay a fixed rent in ca-i or lint cotton. The purpose of this rese;.-,' 
is to determine the effect of 'Nich of these three systems on the condition, - 
profitableness of the plantations, both for the tenants and for the lamib.-s. 
The following table shows the relationship between the principal facti'i. 
production and the method of renting land. 

Tabli; I, —Factors of Production in Relation to Method of RenUr,' 



. - ■ 

- 



All 

Share 

Share 


records i 

croppers 

renters 

dumber of records 

S78 

445 , 


Aacaj^c ia crop* per tenant 

23.4 

19-3 , 

27,1 

Per cent in cotton 

83.0 

88.0 1 

77.0 

Yield of cotton fx-r acre (l>alc8) 

0.66 

0.69 

o.6<^ 

Meld of corn ]>er acre (bushels) 

24.0 

24.0 * 

23.0 

Total value of fann properly per tenant . $ 

2 17G.00 s 

I 81 1.008 

2 504.00 8 

Totil value of farm property per acre . . $ 

92.92 s 

93 - 9.5 S 

94,40 s 

Value of itnplemcnts and raachincry per acTc. .$ 

1.738 

1-52 •? 

2.00 s 

I,abor income per tenant $ 

392.00 $ 

333,00 s 

398,00 s 

.Average earned by outside lalxiur S 

23.00.S 

27.00 $ 

25.00 

Proportion of total mc«>ine received by la- ' : 

hour (per cent) 

73.0 i 

67.0 

70.0 

.Avirage raie of intere.*it on landlonl’s in- 
vestment (per cent). - . 

10.6 

13 6 , 

11,6 


It will be seen that share croppers have a smaller acreage than -li lO 
renters and cash renters, and that their land is more e.\clusively devoted t 
cotton than that of the others. Cash renters produce smaller crops th e: 
the share croppers or share renters in whose crops the landlord is direeify 
concerned. The average investment is considerably less in holdings : 
share croppers than in those of share renters or of ca.sh renters, but tin- 
difference is due very largely to the fact that the share croppers' holdi::n- 
are smaller and less machinery is used on them. The total labour iiKo:::r 
of cash renters and share renters is superior to that of share croppt- 



RtRAI, KCONOSilCS 


ihic-h partly accounted for by the difference in dze of ■ i, ir 
j, largest income being $ iS per acre for casli renters <! i- for' 1 ir ‘ ' 

er. and $ 15 for share renters. ’ ^ ‘ 

Out of every dollar eanied by the f.iriiis. the cash rentes ,he 1 Vh , 

,,„ncd 52 cents, the share renters ;o cents, .md the share c.o,nv.s 
The average rate of mterr.t o„ the landlord's investment u.i's 
per cent on land rented to share croppers, u .s ina cent on l.nul n, tile 
01 share renters, and b.b ,rer cent o„ land ojanated bv end. renteis 
Forming different groups lor the three systems, acco'rdmg to their 
•,n.t income, an idea of the influeiiee of ,|,e system on tl.e .nmmm of ,he 
income may be formed by comparing the mnniKr of t.n ints helonc- 
each group . At the same tune the mllueiiee ol these systems ,he 
,„il„rds profits can be judged by adding to this the i..te ol interest ,e- 
,o.,,i by the landlords m the same groups, .,s ,s sluovn ,l,e [ollounm 


Duly one oE the share croppers had a delieit dining the xe.n, .uul only 
- jiyr cent of them made less than $ too ; ihe gict maj.uity ..i the shaic 

• p].ers (86.3 per cent) had labour incomes oi bduccii 8 too .„„i $ .p,,,, 
.: i only one-tenth of them made as iinich .d .s yoo. ( if the sb.ne rcnteis 

, per cent reported deticit.s and 5.1 per xyiit ]Moili\a imomes of less ih.m 
..IN ,ibout two-third.s made between 5 loo and 8 -too. .uni inoie than 
'elouith made S 5^*^ over. In tlii' i.isr. of lash leiiteis .p] jiei eeiil 
money and 5.4 per cent made less than .? 100 ; but only ,1 Ihile moie 
i.m .me- half (53 per cent) had lalanir incomes of Iselween J 1..0 .md $ ,pi,|, 
-b cent made $ 500 or more, as many as jy oi <s. j ju t . i ni li. ing in 
e $ 1,000 and over class, lliis shows that the shao- co.pping system 
.::.s the smallest risk of losse.s and gives the suicst protit p» tlie tin.uit. 

ihe share cropper is practically snre .d re-ceixing .m .ivei.egi' lah.iin 
: .me, hut will on the other hand rarely make .1 higher om-. In ihe ease 
: these renters, there are more failures, more vx-rv small im-oines but also 
le probabilitie.s of making a higher one : while for x ash niitei- though Ihe 
as of lo.ss is very high, there is also still grxatei ]noh.ibilit\’ ..t in. iking 
ti iiteome above S 500. 

I'.ir the landlord it is the reverse The landlord m.nle 1.1 ].rr x eiil mi 

• investment in the case of the share cropper who lost in.im x and 
i.ly per cent xvherc the tx*naiii madenmlorS too, Init tlie tali iimeases 
.'.iilly xvilh the tenants’ labour iircoiiie. ami in the xasx-s xvheie tin- tenant 
i.'lx- a.s much as § 1,000 he gave the landlonl a return of over ay ]n i .'x-iit, 
1: . ISC- Ilf the share renters the landlord in no groiiji ..x-x-raged Ix ss than 1 
xr xxiit and his rate of interest rose as high iLs I 0 ,(i jn r mit xvliere the 
muit had a labour income as high as -S r.ooo. In tin x iim- of ea-b ri-iiters 
V landlord's rate of intere-.st xmried xvitliiii miix-li narrower limits, the low- 
'! heiiig 5.7 per cent, xvhere the tenants made less than $ 100, and tlu- 
ailixst 8 per cent where the tenants reported a ilc-fkit. The landlord is 
ten lure as.sured of a reUirn of 6 or 7 jx-r cent 011 his invx-stniunl indcijx-ii- 
only of the tenant.s' labour income, where the land is operated by rash 
liters; where the land is worked by share renters or share xropfxirs, the 
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of mtaest often falls below .,,n.r cent, but when the viehl 
, ,,„a and the tenant makes a g(K)(l return, the rate of interest tn.iv ii^e to 
times that amount. 

I,, other tables and diagrams the writer also shows the telattonsKro 
,,.„een acreage in cotton and yiehl per acre, tenant's lalton, income 
,;dlniJ's profits according to each system. The holdings of sh.ite cropia is 
o omsiderably smaller, on the average, than tliose of sliaie lenteis or of 
J] renters and there are few share croppers having as iniicli .is rs .leies in 

■ while about one-third of the share renters and of the c.isii uiiteis 
ve at least that acreage. The lalxnir income of teu.m!- iiicie.ises di 

■ tiy with the increase in cotton acreage, bnt the rate of interest on the 
. .ilurd's investment apixarrs to be little affeeled by thesi/.eoftlie Imldiiigs 
■;e|iiincipal factor in determining tile amount of the tenant's l.iboui m 
;:,e and the rate of the landlord’s profits in this region is the vuld oi 
gun per acre. The relatiimsliii) between yield of cotton an. I l.ilsmi in 
me. however, is much closer on e.ish lenleis’ farms than mi those 
„.re croppers, wliile the effeet of yield on the l.indlord s pn.lils is nime 
■u.irent under the share cropping ih.m nndet the sli.iie tenting ..r the 
..-h renting system. The tenant’s incentive Im seenring .1 goo.l eiop is 
:,-ei|uently geaater among those who rent fin cash, but mi the ..lliei 

.,:,.l. the landlord is more directly interested in the niagnitii.lc o| the 
vl.i per acre on the land of his share ero]))K ts. 


Some Factors tor Success in Farming in Wisconsin U. S. A. wooio 

H-dfii's Ifuirxttutn, \ itl, 1 1 . Nti. I'p. ■(: I'-.u .Mkiti'-'ii, I s hiii.iu 1 1 , i .1 n 

Data collected from a large inimber of farms in Wisconsin li.o e eii.ibled 
writer to study the relationship between the latmei's nian igeiial in 
me and the following factors: n) size of farm ; h] working c.ij.it.il in 
: aurtioii to fixed capital ; c) quality ol dairy sire . if) quality of cows ; 
r.miiber of cows ; /) quantity of foods bongbt in propmtioii to iomls sold, 
riic results of these investigations are given m the followiiig i liails 
II] Size of fariti. 
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c) Quality of dairy sire. 


SifD 

No. ol 
farms 

Acreage 

Total 

capital 

Percentage 
of working 
capital 

Total 

receipts 

I'.ra'U- . , . 


149 

S 20,748 

lt.f> 

S 2,614 

J'urt-brti] . 

■ • 

167 


l~.'t 

4,429 

SjHiial. . . 

• . 

I 7 « 


VM 



d) Quality of cows. 


CJi'W 

No. of 
farms 

Milk 

and st'K'k 
receipts 

Total 

receipts 


All jiru-l*; cows 


S 

S )..vl 

S : 

I, css thiin Y* ' 0 

n 

4,11.5 



More tluirt 1 ') pure hn«l 

\t* 


It) 


-Ml ctjws pure brc*il . . . 






c) Number of cows. 


Average 

No. tif farm number ol cows 

Man.'igctiiil 

income 

•I 1 1 

S "41 

■i 1 7 

1.42: 

»“» .’1 

• .I'M 




/) Quantity of food Ixuight in pro])ortion to fixrd sold. 


No. of 

Clris.s f.arms 

Ml -, sire 
ilftfS 

Total 

capital 

Percentage 
t>f oiK-rating 
capital 

Toliil ilaiiL.t 

recfipts tne t; 

Sitlcs > ptirchit-Hcs . 2 b 

173 

$ 


S 3,*|09 Si'i. 

rurchiiscs Silk’S . 2 -s 

1 (hi 

V>,t) 5 b 

31 

3,044 i.-i 


From the foregoing charts regarding the region under con.ddrc 
tion it is found that : 

a) although the total receipts increase with the increase in acn-.^c 
the managerial income remains about constant ; 

b) the managerial income is greatly increased with the inm-j'; 
percentage in operating capital ; 

c) the quality of sires has a direct influenece on the manageri.il 
come because of the high price attained by pure bred stock ; 

if) the quality of the cows vitally influences the net profit, tin bv 
results being obtained by good dairy herds, or herds containing not Uss !ii 
30 % pure bred cows ; 

e] there is a very close a.ssociation between the number oi i.ss 
cows on the farms and the managerial income, and the best result' st 
obtained by herds of about 35 cows, which would warrant the employs'':: 
of another man for the whole course of the year; in practice tliis rst: 
man is often the farmer’s son who is constantly employed on the fari" 
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j) the purchase of concentrated feeds contributes to tile incicisc ot 
,:iic , all the farms which buy more crops than they sell haviiu; a cou- 
Sj-i.ilily superior income. 

Farm Valuations tor Book-keeping Purposes. Urun i „„ ic.r 

: inj:, of StDlluiitl A^nicullur.tl in / Jtj f ■ i: ..u / ■ \ tu u-'ui 

V : XXII, No, pp, 1^15-1,'."' l^.inK.n. M.Och • ,11. 

'[‘lie new method adopted for assessio^ (arm mo»mie tax in hliiolami lia> 
the writer to indicate in his artiolt* how tlii- laiinor >honld piiu-cid 
;,iy a ^ound and necessary ioninlatiou iiimn whiili he luav oonstrnet 
dchcver system of accounts he considers most suitahV h.r In', p.ntieol.ir 
;^uiu>tances. Ihe first step is to make a coinjiU-te inveuIor\ and valua- 
■; nt all the various classes of stock. IxHli live ami dead, upon the farm, 
f, :nu^t also make out an accurate slatenient M all deln^ pavahleaud.iehls 
.(ivable. and ascertain how mncli cash lie has m hand and in the hank. 
.,iher words, he must draw u]» a Halanee >lieet showing his total as>eis 
: i total liabilities, and thence find out how miicli Capital he ha- iii\'e-ted 
■he farm. The annual rension of llie Halaiice sheet will -Imu wlu-ilui 
. aj'ital in the farm is increasinii or ilecreasin;^. hut ji<»l wlial piolit or 
lias accrued from a year’s working o\ ilie farm 
iKifc at which the- valKution slwifht he nticfe. The writer sliow- that ihe 
,0 ,;nd most desirable date will be that at wineh tlieie is a minimum of va- 
tion to efet, for as regards hook keepin>; purpr*^es. a valuationi-, al best, 
hi- looked upon as a necessary evil, wliich >luuiM be avoiileil as far a> po-s- 

'I'liis principle docs not always eoitieide with l<HaI eustnm> uhieli 
•; ^eiKTally regulated according to the n^nal leims of eiitrv lo laiins vi/. : 
.ivDay (25111 March) <u Michaelmas (2<jth S(.‘j>teml)er) in Iriiglaiid, and 
hatsunday (28th May), or Martinmas fjNih November) in Seoti.mil, 

The argument in favour of a spring ratlu-rthan an autunin valn iiion 
'treiigthened by considering the case of erop-. At Miehaehnas or 
..rlinnias the crops will be largely harve-kal. ami only a •'iiiall pail oj 
. tillages for next season’s crops will have been done. Hut tndy a -mall 
'pnrtiou of the crop will have been di'^po-ed of either by sale or by 
•buinption on the holding, and the extent of the nc<'essary valuation will 
Very great. With a spring valuation, on the other liaiid, I he greater part 
tile previous season's crop will have been realised, ami only the e<»-ts of 
tillages etc., for the current season’s crop will need to be det( 1 inim-d. 
As regards live stock and other classes of dead sloi k tlie balam e is also 
tavoiir of a spring valuation since the stock hrectlerN year, a> well as 
:i]any cases the stock feeder’s, generally cominemes in the sjuiiig rather 
.11 in the autumn. 

In any case it would be desirable to delay stock taking until :il least 
0 ' little of the pre'/ious year’s crop remains to be disposral cif. It may, 
^vicfore. be generally recommended that on the average cro])ping, sttuk 
’■■'htig, dairy or mixed farm the valuation for book-keeping [>iir])oses should 
- niade at the most convenient date Ix-dvvecn Lady Day ami Whilsmiday. 

■ regard to the hill sheep farm, however, the best date would fall between 
'■ lit the end of August and the end of September, that is. after the season s 
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crop of lambs, etc., has been sold off, and the breeding sttx:k nuiiii nr. 
the next season. 

ihe principles of valuation. - - Two leading principles in the 
<jf stock of all kinds are enunciatwl by the writer, \ \/. ; i) The valia-, 
rmiil on no accovmt be too high, that is, it should be possible at civ v-. 
to realise the values put upon the stock. 2) Uncompleted articli-.,,- 
kinds e. growing crops, young stock, etc., should be valued at cost 1 ; 
duction up to date. Further, where it is not p«)ssible to fix the valiu- . 
matically, that is, from cf>st'accounl.s, the valuation should be dopv i^v - 
inde]>endent party and preferably by the .same party from year to \r - 
bearing these principles in mind, their iipplication to the various cL-'. . 
stock will be briefly e.xaniined. 

a} Crops. — This section should give little trouble to the ■ 
valuer. Uenerally the basis of valuation should be cost of proLhicti<‘\i i;; • 
date. With a spring valuation, the value woiild include the cost of the \ .ir 
tillages, seed, manure etc. whereas with an autumn one it would ciiil)i; . 
summer cultivations and perhaps harvesting as w^cll, along with a prop: ,:t; 
0/ the yearly rent, rattsand taxes. Hence the spring valuation cntail> :i; 
k*ss labour, so far a.s growing crops are. concerned. 

Where cost accounts are kept, the values would be iiutomaticall} 
tertuitied in the resi)ective crop accounts, but in the other cases (the me 
majority), and in any case for the first year or so, the cost of prodiut! ■ 
would have to be estimated, per acre, for the various operations-- ploughi. 
harrowing, drilling etc. In fact, it would be fairly accurate to keep tlu i-'; 
mated cost per acre for eaeli crop at ai)proxiinately the same liguri- iri ;; 
yciir to year, althougli there would of coiir.-^e be differences in the num:)! 
of acres of the various crops, which would affect the total value. 

The advantages of a spring valualion are .still more evident in llic ' -- 
of crops in .stacks, pits, etc., (grain, potatoes, hay, straw, etc.) Their qi: 
tity in the spring is reduced to a minimum, thus the probable errf)r wh;. 
would occur in adopting the cost of production as the most rational incik 
is much diminished. What generally happens, instead, is that tlie vTi'u 
fixes the values according to current market prices, or, it may be, ('ii u!:. 
is known as feeding or consuming value. So far as the consuming value h i'’ 
is concerned, little objection can be taken from a purely book-kec]H::, 
point of view, since the values are not likely to vary much from year to vc : 
Not so with the market value basis, however, as neither farmer non v.ilur 
can foretell the price at wliich the crop.s will actually be sold, or iii'iii- 
whether they will be sold at all. The result must be tliat the profit nr 1' > 
shown after such a valualion has been made can be but a purely fictitiou 
or paper one. 

The writer asserts that by far the soundest method of dealing 
the crops under such circumstances is to carry them foward at co>t. ^ 
real profit can possibly accrue from produce which ts still in slock. RegaruK: 
also the difficulty, in dealing with harvested crops, of estimating the 

the writer believes it a much easierway to take so many acres and valnetiiti: 

at cost per acre. 
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itve slock. — With this class of stcK-k also, the valiui woul.l he 
,,;i adnsed to base the valuations s;cnerally ujam cost price, tn.i ilare 

certain important exceptions which must be dealt ivitli liitTeienili 
,„;he fundamental obiect is not to s)i,ov „-liat ihe farniet is worth, nor 
■p. show what capital is iiivesteil in the faim, but to assist in therieteinii- 
of thc actual profit or loss from the year’s actual finaiuialopelalioii, 
. this object wliicli thc valuer must Wp priiiiarilv in view ; it is oiilv 
-i-r special circumstances that the otlier objects lueiitioiied bcvouie ,d' 
si importance. 

Milk cows. — On the strength of this principle, the milk cows on the 
nil cannot be valued at market price, bec.nisc the incu-.tse t>f v.due due to 
X increase of market price for dairy i .ittle c.ui oulv give .1 juiiclv tictitious 

• iM, as the cattle would have to K' sold for the juolit to !«■ .ulu.dlv 
Jisfdaiid no profit would accrue from thed.ury produce ol thc f.inii The 
-naary object of keeping an account lor cows is to ilisiovci the jiiofii (ot 

from milk production ami Hof to show wh.it jiioiit be lu.oh- if 

;l the cows were sold olT. 

The valuation on a cost basis is mu .ijiplicable to such stoiks loi the 

• that in a high cliiss herd the v.ilm-s wotdd conn- <iut iowci ih.ni in 
tour herd. The writer therefore lices iiixm ,1 third tiiclhod. the ’’st.iml- 
:i value basis ” method, by means of wliieli the aver.ige sl.iudaid v.due 
idle cows in the herd is deteriniiicd by calculating the im re.ise iu value of 
lyear-old cow, of goo<l breed and i|nality. during the ue.\t two or Ihiee 
nt.s, and then the decrease in value during the billowing tliice 01 lonr 
t-.irs, after which she is iisnally ili.sjiosed of. In elbrl, the daily held 
l.iiihi be looked upon us a factory for tiiruiug out milk (with v-.dves .ts a 
y.proihict), thc profit from which dejieiids iijum the price of milk, cost 

feeding, labour, rent, etc,, and only to wry limited < .\ti iit iijion the 
.iikft price of the cow.s theni'elvcs. 

This method of valuation will ajijily more 01 less coni|iletely to .dl 
o"i-s of breeding stock. 

In referring to the valuation of cheese on the dairv I'aini, tiie wiitci 
dieves no difficulty could arise as (if the valuation is ui.ide as suggested, 

1 the .spring) little cheese will be in stock, and in view ol the lAtieiue 
'.Iticiilty in accurately detenniiiing ihc cost of jiroductiou it 111. i\ be 
il'.ied at a little under current market jirice. 

Other classes of cattle. — young dairy stock, honu' bred, ami juirchascd 
.cling stock, etc. should give little trouble and should almost invariably 
c valued on a basis of cost up to date, for here the possHtihly of a sale 
'hich might form a basis for valuation should tie discarded for the cerUunty 
li lt the stock will only be sold when it is fatteiiecl. 

Horses. — In the case of young horses not yet broken to work, the 
dilation should be on a cost basis, whether they are home-bred or 
archased. The same principles apply as in thc case of young tattle, 
baking horses, again, should not be valued at market prices but rather 
a the basis of an average valuation. The following method may be 
' nsidered suitable : allow a certain figure as the value of an average three 



734 


RURAI, ECOXOMICS 


year old filly broken to work. This may be called the “ standard '. i' , 
of three-year-olds, and should be such a value that the markti ' 
is not likely to fall lower, although it may be above the actual i . 
production. In succeeding years it may be reckoned that the 
horse will appreciate until a certain maximum is reached, alter h a,' 
depreciation may be allowed at a gradually increasing rate per .u;- . 
until the horse .stands in the books at, say, £ 2 at i,S years old. p;, 
a book-keeping jxtint of view working horses are machinery, and slio!|:,; ' 
treated strictly as such. 

Ill valuing purchased working horses, consideration must be give, ■ 
the pureliase price and to any appreciation on depreciation in value 
the date of purchase, but care should be taken that the vahiatinn prj,.,. 
never higher than the market value, although it may well be lower 

Other live, itock. - - As regards sheep, pigs and poultry, these 
be dealt upon exactly similar lines as for cattle. 

Machinery and implements. — Tliis class of stock should presei;: ; 
difficulty to the skilled valuer. At a first valuation, a detailed list in 
be made and approximate market value attached to each unit, Th,.; 
after a certain rate of depreciation may be allowed upon the sum tut.il T:,i 
rate of depreciation will depend chiefly upon the nature of the machiik-, 
care taken in handling and storing it and its age. A detailed valu.i;; i 
should be insi.sted on at least every five years in order to ensure that the wil;; ,. 
tions are not too high, A limit of depreciation may be fixed lor iiulii id: .1 
machines heliiw which the value will not fall. The implements shnulr! i. 
valued in grmt[)s according to the department with which they arc cliii:;;. 
concerned. Since the market value of this class of stock is very problcniaiiv 
care should be taken to keep the valuation low enough. 

Other items in the valuation. — Purchased seeds, manures and kvii:.. 
•stuffs wilt be valued at cost, plus the expense of bringing them to the f.i?::: 
Tenant's fixtures (sheep-dipper, temporary buildings and fences, etc.) i.i’kv 
over by the previous tenant will be valued at cost, less depreciatimi ..: 
say, 1(1 per cent pet annum. There still remain two items, viz. larmy,;: 
manure and unexhausted improvements, bothof which present some ilidii si' ; 
and involve considerable difference of opinion as to how they should he valia : 
As to farmyard manure, some hold that it slioiild not appear in the b " S 
at all, but be treated as part of the soil which undergoes a certain ly. 
of changes from soil to soil. The writer, whilst admitting this po.sitivr, :■ 
be sound under certain conditions, believes it to be quite untenable « Ilea 
concentrated foods are being purchased and used in large quantities ( lu m.a:; 
arable dairy ing and stock feeding farms the yearly profit depends very iiiia 
upon tlie skill shown in the prociuction and utilisation of this comnifli;' 
it should therefore be considered in the farm accounts. As it a])])e.irs i 
be hopeless to attempt to fix the cost of production per ton, or to yis 
market value upon it, the writer believes it best to fall back upon some ari'i 
trary " standard value ” for a certain quality, the figures which arc 
valuations between outgoing and ingoing tenants being accepted as 
for the purpose in \dew. When the valuation is made towards the err. 
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little farmyard manure may be in >tock. ;is it mav have Kvii applied 
Ae years' root crops. The only diit.-iciice here is i hat the niamire would 
..■’eliiiled iti the cost of crops to date. iu>icad of sepaiately. The reiu.iiiiin^t 
'.j may on a well managed farm be one ot the most iiiiiH>riant assets 
:uehides the unexhausted value of sueli iinproveiurnts as diainage, 
vijiiJ down permanent and tempoi.iry pa'-tiire. application di Luniyaid 
,^ire and certain artificials and consnmpiii.n of Uvding studs, daidei 
;\.gricu]tural Holdings Act, the tinexliaustet,! pails of such iiu])roveniciit 
.\L' now a more or less definite niaikct value. v\hich must be based very 
V.ly upo” their value to an ingoing •.euant. and this must be kepi in mind 
• lie valuer in assessing the amount lest a v.dtie lx- giwu to this a»cl w liii Ji 
be realised at the end of the tenanc> . the only time it can be lealix'd 
indirectly by gradual exhaustion. In this c;Lse one has to follow 
,,iMoni of the district in regard to t.iitgoing valuations, and .diet llie 

MSNiry preliminary assumptions bawbeeii'-vit led ilienietlmdi^ simple. Old 
;;!il give little trouble to the valuer and lsH)k-keep^ r. The del ei niinat inn ni 
^.0 assumptions being, however, a difficult matter, and Inwamd t lie limits 
;lk‘ present discussion, the writer re''tikt' himself to giving an example 
^lay of explanation and ooncludes that t\v.« points should lx- uotued 
ihc first place that other items may abo appc.ii in ihc valn.ition c 
la'liinatisatinn value " on iiill sheep farms, vspvciallv in Sc<*ll.md, the 
■diant right ” on Ulster farms; ami the “goodwill ’ on milk retailing 

"Ils. 

These rules for compiling the annual invenloiies sene e<jually foi the 
lilt and for farm owners ; in the latter ca>e,ofcMurM-. thexaliieof tlu* farm 
.lid be an important item in its valuation. 


AGRICULTURAL INDUSTRIl-S. 

A Practical Method forRemoving the Strawberry Flavour from Noah-grape Wines. 

HKGANS C. in /.{• o' : Vc.iMu '•'.i i<.. ])|i MuntiK-lli'-t , 

M.1T0I1 .C Ml 6 , 

The principle adopted consists in deodorising the must by removing 
' lees (which contain tlic ethers that give the cluiiacteiistic arcmia to 
:u) and in consequence the fernuiils ; then start the fcrmenl.ition by 
.aiis rif the must of grapes j>>sscssiiig a pleasant flavour and sim ll. 

To the pure, unfermented jiiice as it came Inun the pns^ were added 
1132 oz. of potassium mctabisulphite yjer loe gals, of juice so as to 
lapletely inhibit any fermentation. The nmst. iniinediately decanted into 
' vat had, in about 12 to [yhours, deposited al'the lees: it was then phieeil 
t!ie casks and fermented by adding from 5 to 10 of aetivc must from 
ixs lacking the strawberry flavour. After feriiienlation, tlie unpleasant 
V 'lir was quite gone. This method is applicable <m a small scale. In 
establishments the must to be deodorized should l>e liltered as Sfxjn 
It comes from the press, and to thi' clear liquid, now free from ferments, 
■aid be added the must of the grapes po.'isessing no strawberry llavoiir. 
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S56 - The Ferments of Pineapple Wine.— PorguE hesr[ in CQmpit-K-Knuiui 

des Seai\ce‘< de V An'dimit des Sciences, Vol. if'*’. No. u, pp 433 - *55 .M; 

S^)me pinL'-appie juice, obtained by crushing the fruit, was p:,. , 
sterilized bulbs in some of which air w'as present, wliile in otherv 
a vacLiuni as j)Ossible was produced. The juice was then left t-> !i.r- 
•5l>ontanef)usly at a temperature of 28-3o<J C. By successive ini i ’.; • 
of luitricut gelatine, the writer wits able to isolate from the tirst Ijr.ih^ ’ ■ ■ 
yeasts a, b and c, and from the second, three yeasts a, c (identical t<j tik’ • 
vious yeasts) aud d. The most important among these yeast- i> J ‘- 
two yeasts d and b belong to the genus Saccharomyirs, while u uiii] 
floubtful ferments intermediate in character between Myco'.Ly»ui 
ToriUa, with very weak fermentative action, yet not hindering, at K 
high temperature, the fermentation of the pineapple juice. The .at;.,: 
yeJtst d does not appear to be favoured or coinplenieiited by rlu 
of the other three yeasts. 

537 - Waste Waters from Potato-starch Factories Id Hungary ; their Noxious Aa 

and Purification (i). -- Halmi J.m ynii^yt Koghmnyck, Yctir \T. Part 1. }>,. 

nuilH(K«t, /iUJUiiry Fcbriuxrj' 1916. 

This study contains the followhig chapters ; I. A short dv'>cn:.:, 
of the manufacture of pi->tato-starch. — II. Quaiitity, kmd and 0)!»iS' 
tion uf factory waste waters. — III. Noxious action of these Wkti:.« 
IV. Processes for purification (mechanical, chemical, biological). 

In Hungary the fish industry has often suffered from the wa.-ic 
coming from potato-starch factories; the object of this w’ork is Iherei'-rc 
discover some means of improving previous methods of purification, 

There are at present 24 firms manufacturing potato-starch in Hnni: 
with 27 work-shops, 13 of which use potatoes ; 6 maize ; 2 wheat : i :v 
2 alternately wheat, rice and maize ; i potatoes and maize ; i potatoc- 
wheat ; I maize aud wheat. According to the statistics compiled hy ’ 
National Hungarian Society of Manufacturers of Chemical Product.- 
1910, the 13 large potato-starch factories produce annually 354 240 cu; - 
starch ; the small ones 9840 cwt. In favourable conditions thisprodiicu : 
requires at least 2 558 400 cwt of potatoes. From the data collect i-d ,t* 
factories by Saark. Dammkk, Wkiuklt, Pakow, Kontg and Fiscni;K. 
average volume of waste water from the factories may be calculated . 
1.4 to 2-8 cub. ft per cwt. of potatoes, according to the methods of in: 
facture. The amount of waste water that the factories annually run ti> u,,-* 
would thus be from 43912 too to 91 824 200 cubic feet. The dan]j”ciai>i 
by these waste waters is sufficiently serious, w'hen it is considered ili ti " 
entire working period of the factories does not exceed 3 4 autunuioM;,a 

inonlhs and that the expulsion of all this quantity is performed in a!> 
100 days. The factories therefore evacuate daily during lire peri 'd 
activity from 459 121 to 918 242 cubic feet of waste water. 

In previous purification experiments the best results were obtaiaei; 


(r) See B. Feb 1915, No. 211; B. Jan. 1916, No. 02. 
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. ; but, tu be sucvessfnl with thi> iiu-thod «nilv juhu iib. U. of 
, uiter per acre should be ire.ited per day. c'oiisiiieiin^ ilut ilu- 
, ! letories furnish daily 70b 340 eub. it. of waste water. 4 ;o acie.'' would, 
r iiaK the preceeding data, be neeV'^sary tor the juiiiCieatioii of siu h 
4.,:ne of waste water. But to avoid stagnation, the iiiigated laud 
. if possible a years rest, and this means that the f.ietoiiis wouUl 
.ijgal to dispose of SOo acres (about 04, aeivs pi-r lactoud phis ihaius 
with sufficient filteTing jjowei. This method was dispiojK-itiouately 
..^;wive and for this cause was abandoned hy the laeiniics in i.ivour 
;ucchanical system of jimification. 

I'lie writer reviews the dilTereut methods used ioi 'ludying the pniiti- 
..!i ,d' waste water (Degf.nkr. Uothf, J^cin tz. Kunio, B.-i an rs, S.vvui:, 
oiliaiDivClAUBRY, l'h,SASSKR, DaMMKK. a'AI.MKTTK, /,AU\! and points 
• die defects hi several. In Hungary tlie good iesiili> obtained, luun 
,• have given rise to a system wliieli is l»a:rcd on tlu- Allowing piin- 
X*: i) purification of the water in whivii tlu- ]»oiaioes an w.ehed liy 
;aiation; 2) accumulation in sjKrial dhelieso; the noxious \\a>te w.itei 
•,.;ned in the dificreiit manufacturing o]>eratin:i>. .m.l tiuii euiptying 
: lei mentation. This way of stdviiig the ptohlein of ihe piiiiliealioii 
•Li'te water has given the most satisfaetoty lesults .iiid i*' tiineh iimri 
..'inical than either the method hv dilution oi the ailitiu.il hiologie.il 
.■’I'ld, 

The various methods for applying lliis met ho<l may he 'Uimn.u i/.ed 

s\> ; 

Small factories working daily two wagon-loads, that i^ neaily }0 <mw 1, 
iv-'tiitoes. require i>er wagon o.jj gab of water ])er MAond, The walu le 
;:oi increases in proportion to the '^ize ol the faetoiy. Tlioo wotkiug 
;lv 20 wagon loads (200 tons) of ]>cttat"es need pel wagon 055 
S per second of water, that is 11 galloiis ]»■! second lot ju w.igon> 'i'hv 
!.aiie of waste water ejected enrrespnu(i>, naturally, to the amount um l 1 
■he manufacturing operations. Two thirds of this (piantity ui.iv he con 
iricd noxious the other iiinoenotts third ejni^ists of the water in whiilt 
■ ‘.ubers are washed. 

Tile innocuous water should he run into a lank ofsulheieiil c.ipa; ily to 
not only the deposit formed by the water dniing tin- wlioh pciiod 
'die factory's activity, but also tlie waste watei it-eU. whieh tin lelme 
, ::ld be run through the tank at a speed of 5 mm. ]«-r -eMiiid, Hu- (le- 
-i’ generally amomitsto 5 l>t'i nial-.iial woikul, that is 

0,1b. ft. per wagon. The lank should be divided into M-veial su lions 
: wing of separate repairs. A kind of wirt- sieve with <.peiiings not above 
■1. wide should be applied at the mouth of the tank to letam the i^tUato 
vmuits To clear the water from any floatin.g matter, a boaid or beam is 
i .cross the exit opening of the lank. When all earthy matter is deposit- 
the bottom of the tank and all the floating matter is lud.l back, the 
ailed water can be led into any water course without risk 
The waste water voided during 100 it, 120 days of work (for sma 
-ories working 2 wagons of pitatoes a da\ (say 70(1000 vn.nc ce ) , 
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for large factories working 20 wagons a day (about ra 219 o,s: ,..,r | 
should be run over diked areas of ground with no outlet and tht -t ■, i 
The water should be about 3 feet deep ; in this ease the area neti>i-s ^ 
small factories will be about 5 acres, and for large factories 85 acre>, v 
noxious waste water will then evaporate and filter of its own .wc. • 
what remains is allowed to ferment and only when fermented allmu ' 
run into other water courses. The authorities of the Water-siipplv Ijtp . 
ment fi.xes in each case the period of release of the purified waters. ];. . 
Hungarian climate, fermentation is completed after 4 months. The . 
manured with the deposit of noxious waste water can be utilize! ■ 
cultivation. The authorities are favourable to factories which desire Urz 
areas in view of enlarging their industry. This simple and ecoiKu:;; 
method has been adopted with success by several factories, and appea:- 
he a.s much adapted for general use as any of the other methods cii:i'ih,: 
by the writer. 

Raisin Making in California; Influence of Ripeness on the Returns. 

of Ike < oUc:,- oi .-i-rirulfuri- oi the ( oj Citlifornia.Ycut I'll p t .', Ih 
Cal. trjl s, 

Uioi.iiTTi lias sliown the advisability of harvesting raisin grape. 
more advanced stagi' of ripene.ss that is usually done. 

The crop of Muscat raisins .at Kearney increased 48,3 [ler cent beivi 
August 12 ami .September 23, making a net ca.sl) profit of 75, g per mc 
The increase at Davis from August ih to September 23 was ij | 
cent in crop and 18 per cent in net profit. The increase in Snltaniiias fa 
August 3 to (Xtober i at Kearney was 34.1 per cent in crop and 4711]- 
cent in net profit. 

Much of this increase is often lost by liarvcsting the grapes too e.olv 
It could not all be saved for two reasons : i) It is practically iniisis.:’;! 
to gather all the crop at the advanced stage of ripeness correspnmliiig v 
the maximum crop ; and 2) raisins made from the ripest grapes, wliili ' 
the best quality for eating, are too " sticky” for the usual methods oi he: : 
ling in California. If the beginning of harvest were deferred iimill:. 
Muscat showed 250 Hal. . -tlie average would be about aboBal. fertile uhi :i: 
crop - the crop would be of excellent quality and much larger tlian is ii. .1 
now. Observations in six Muscat vineyards near Fresno indicated al< " 
from too early picking of from f t 2 to ? 22 per acre, or $ 16 as an 
for all. 

The time required for drying increased in one experiment from i ii.o - 
for Muscats gathered August 17, to 34 daye; for those gathered Septeiiiho 
16. The number of pounds of grapes required to make a pound oi r.ii'ii- 
decreases with advancing ripeness. Thetestsmade indicate that j.4shoi.. 
be a mininuun for Muscat and 3.8 for Sultanina, and a favourable avei ic: 
3.2 for the former and 3.6 for the latter. Higher ratio.s indicate iiMi'n 
cient ripeness or losses in handling. 
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nie Determination of Citric Acid in Milk. - k™ Kruoit m t,.f , 

Sl-.aoikoprif, Ywir VIII, No. pp. i; Vumu. i.ji^ 

pn.-\-ious study on tlic citric acid cimtcul of wine, siiyyc.'lcd the imssi 
■ v of emplovung St.\hre’s test for tlu- estimation of the citric acid in 

subsequent experiments liavc shown that it is possililc to a.lopt 
. method by proceeding as foilows : into a coo cc. tvaicer jionr ffo cc. of 
t; .iiid 10 CC. of sulphuric acid diluted witlt .in eqn.d volume of w.iler; 
j j cc. of a 4tt ^0 solution of pvitassiuiii bromide* aiul jo e‘c. of .1 .seiliitu'ii 
.,hospho-tnngstic acid; make up to coo ccs. with ilistilleel w.itn, then 
ic and filter. Pour 150 cc. of the liltiate into an liihnineivr il.tsk 
I .,ad J 5 cc. of a freshly prepared satni.ited solution ol hydrobromic .icid. 
jtthc flask on a water-bath at qS-.^o" C. for a ininntes, then gr.idn.dly 
; ui cc. of a 50 % .solution of irotassinm ]ierttiangattate. sli.iking the inix- 
t ciintinunlly. For the remaining operations, proeeed as in the e, is.* of 
(Stimation of wine. To determine tlu* amount of eitrie aeid eonl, lined 
:.i ec. of mifk, multiply the weight of the ixiitabrom.reetone obtained 

Hv this method the eitiic acid content of scvcia' kinds of milk li.is 
a .isccrtaiued. The followin.g tabic gives sonic of the results obt, lined: 


ihMiility in "rnm'i e/ Ihc c/Vnc iie/.i leiit, iil i*/ too ,./ . iiriici.s saw/i/i > 
»/ milk 

Cutis At nl 


ililtc friiin }i daivy 

, milk flircct from a htaUliy unv . . 

^ at Ihc niilkim^ 

ili’ir fntm a cow . . at the miiMli- 
f at thi- t-mi 


tl;lk iilUiW!.'(i td cunUc 
r.afurally 


V ulmrt 


ficslt milk luil and 
milk Mikiilly cuidkd 
milk t.i>tnjilt.tily rurdliii 

fici>h 

alttr stainliii).' .’| ht'tU'i 
:iftcr t^tantlinn j'' huni' 
aftt r stamlinL; r« bmit' 


tt rai .• 
“.i Ai.iti 


■•I .:"'i 
IP >111 




I nmi tlif'je results the fojlnwiiig may lx- diawii 

1) Tile milk is tIcIkt in eitrie iieid ;it th<- hcKmiiinj; .uni iiiifMli' ot 
ikmg than at the end. 

2 ) In ordinary milk, the dtrie acifl eoiiUiil diinnihiu' pin^it-s'-ively 
‘‘dc milk becomes .sour. 

1 ) Voghuit is fairlv rieli in eitiic aeid. wliicli d'les lad d<i it use t \'t ii 
dcjiing, 

The eonelusion is tlml l>y St.viikk’s melliixl the t-tiiriati.m -.f eitrie 
i in milk ean easily be carried out 
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;rx) - On the Resistance of Non-Sporing Bacteria in Milk to the Action of Heal. 

CoisTASTiNO in Hindicmti tUl ReaU J^itiuta L/imbarJo <ii Scitnse: t Lc'uTi. s. - , 
XLVin, XVIII, pj>. ^[ilan, Xovcuibtr ^5, 

It is afimittcd that sporing bacteria are the mo.st resistant t' t 
tion of hi at and the fact that other non-sjwring bacteria are no- . 

an unusual degree is attributed to the existence of particular races i. 

ing a liiglier re.sistancc to heat. 

As it was observed tliat milk srnired after sterilization erint; i; . ■ 
sporing forms, it was thought that this might be due to sonre >[)eri i 
teetive influence similar to that protecting pathological or.ganism,-. j ■. 
imeirts have showrr that the protectirrn is due to the forrnatiorr of u , 
of casein, caused probably by the biochetrricrrl action of the bactcii , ■ 
selves, before or drrring sterilization. Thrts the explarration of t!. 
parent resistance of non-s[Kjrtng brreteria to the actirrn of heat is ino;, , ■ 
prcherisible. 

It is therr-fore iteee.ssary to find orrt if this exce]>tional theniic r. 
aitce is a pernranent eharacter, comirron to the majority of iirar'; 
of a given bacterial race, or whether it is rather rr protective pin iioHi, 
.similar to tluit trhserved in milk. An observation of practical iin]» ii ■ 
is that in noire of the experiments made, was any case found of n-i- 
to heat ahove .S5" C.. and no bacternmi, even when artilkrally icv- 
with casein, ever siivived C.. whilst under normal coiulitioiis the ■■ 
teria riMst sterilization teniperaUiresof alsmt ioo"C. As the survirii!;, : 
teria, however, are loealised in small clots of c<'i,seirr and have aridao , 
ating properties, the ciifferenee is attribnteil by the writer to (1 k‘ iiii \ 
able difference between iiatnral ami aitilicial comUlion.s, wlrich A : 
however, affect the theory that the thermo-resistance is due to tlie i s - 
tive influence of the coat of ca.se in formed roimd the organisms. 

.iiii - Experiments In the United States Upon the Digestibilitj of Some Animal F,. 

- C, . uikI .\ 1i, ifMfia- <-f !r<*mc ICojiiomiuri) in I " 

»u III 'd . I N’l >. 3l*>, pl). .‘J. U';i<lii|ik'l.oii, Xov ciuIkt -i, i 'd - 

Xotwitl^standing the fact tliat fats arc ordiiuirily one of tin.- i-r;; ; 
soiirci'S of eik-rgy in the diet and are 2 W times as efTective for tins 
as cither protein or eurboliyctratos. their use in the dic-t has rcceivt. 
attention from investigators, and is consequently Ici^s pcrfcotiy 
stood tliaii tluit of other mitrieiils. 

It has generally been taken for granted that futs are thoroughly , 
ated when eaten in favourable combinations, and that the diffATuii k: 
do not vary enough in this resiwct to affect materially the amount "i • r 
the body derives from them. The recorded expeiirnental data. li 
arc not eonehisive on this point, hixperimental data are also \ery . a 
on another point —the relation of melting point to thoroughii<.s> oi i;'. 
tion, particularly with regard to fats of high melting point. It ' 
therefore desirable to study the digestibility of the more eonnimn >-1':;:: 
and tal)k‘ fats prepared in a similar iiianner and incorporated in 
basal ration. 

The experiments described in this article were made with bn I t 
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•'nil tiiUow, lard and butter. The iligestibility WiLi estimated tioni the 
and the analysis of the faeces. The total amount of the ether ex- 
'.'t of the faeces did not, however, represent the actual quantity ot uudi- 
..J,l fat, but also contained met,iN>iic products soluble in ether (I'-a 
diaestive juices, internal secretions and epithelial cells of the stomach 
.1 intestines). In order to determine these, the wiiteis ui.ide c\iK‘ 
Ciiits with the basal ration without added fat. Tiny determined tin- 
.•..Imlic products present in the ether extract of the f.ici .liul fi'UIui 
• t thi'ir quantity was o([nal to that olitainial by tlu- tlu- la 

,'iwhon fat was also given. 


Conkl>in ison of orj MJnr^ i'on:l 




■1 

M. -’..tig 

i- 1 

I'm siiiiiii-i 

JV ’,1 ' tiiniitl 

Wit:- .lh.....,;ic, 

1. r 'lx- 

W tit. I-' 



I’t! .itlt 

Ih ; ...A 

-c 


-iir VO 

*14 

•'7 


((. 



• }7 

.k-> 

5'' 1-1 

' flit 


•) i 

15 

4J- 'ju 

.MOll fdl. . . . • 

3 o 

.'S 

.5<» 

•ir- 4 '' 


ULn's C‘'>i>o»ini<t! Hl.iWf'li'n'' S<'ti .iiiii . i ii 

:1,, Vol. p. 7.’. 


The average amount of water-free faeces oeeuiiing as nntaliolic pm 
■ ts in the ether extract was q.i|iS per eilU. The em-lliuuils ot dig'-li 
..tv were ealeulaleil as follows. 

')N) X (weigllt of water-free faeces) iiielahohe pmclials. (Inlal 
:’:ar extract) — (metabolie prodnels) ■ nmitilised l.d (I'tilised fat) 
total fat eaten) per cent of digi-stibility. 

.\11 the fats included in this n-ries of experiments weu will assjiml 

,:,1 (for edefheients of digcslibililv see ]unying Table). The aver 

C .imounts of fat eaten per subject, per day. during these exin tuii. ills 
le on gr, of lard, Inr. gi. of Ixef fat. .ml gr. o( miittou fat and mo gr, o| 
■ttcr. The average amount of protein consmued daily by tin subjects 
' -1 somewh.at lower than that specitied in dietary s.tand.irds, but itwasnnt 
Ii-idered essential to maintain any special nitrogen level, llie value- 
r the digestibility of the carbohydrate content of the diet- varicil from 
' to 1,7 per cent.’ The average energy value available [R-r man I" '' ''■*> ■ 
• calculated by the ordinary factors and the c.R.'lheicnts of aval aliility 
'"ikI in the digestion experiment- wre j ealorie*- h-r tlu tin - 7 /' 
d.oriis for the beef fat, a iq.o calorics for the mutton fat and ,|ao i alone- 
a the butter diet. 
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The average coefficients of availabilitj' of energy for the ration^ , | 
culated were : <>3 per cent for the rations containing lard ; 92. 7 per uc; •; , 
the rations containing beef fat; 91.5 j)er cent for the rations containiti;, ^ . 
ton fat ; 93.9 per tent for the rations containing butter. These valia- 
with one another closely and are somewhat higher than the valia . , 
cent which has been found to represent the coefficient of availatjili-v 
energy of the ordinary mixed diet (U. S, Experiment Station 
1 36, p. H3) It is reasonable to conclude therefore, that the :,;;r 
rent fats did not exercise any nniisual effect upon the digestibility <,{ 
other constituents of the rations. The accompanying Table allou- r-: 
correlation being established between the digestibility of fats ami tii 
melting point. 

It seems fair to concliide that, of those tecsted, the fats of low lUi l';; 
ixjint are capable of more complete assimilation than tho.se w hich fc , 
a high melting point. 

The variation m the melting point of different samples of the saiia : 
is cousi.steiit with the view that the melting point differs with the j . 
of the body in which the fat is foimcl, and also with the animal from uh; 
it is taken, 

V'i • Spanish Wools. — La Indnitna Picuarui, Y«ar XVI f. Xo 510, p]' M 

rirl, Mirth i<>, 

Among European countries Spain is still, besides Portugal and Tnrki 
tlie most important exporter of wool. In tlie last three years in wli: 
the market conditions were normal, that is 1911-1913, the Spanish w 
commerce was the following : 


Imports 


Expofts 


lOM 


1912 


1913 1911 


rgi: 


Unnwheit wool , Ib. 210052 ^14292 270980 23 640 192 24 lof) 27S 30 

Washed wool lb, 214059^) 2378904 158582} 9 II 4 '^ 3.5 ' ‘< 5 ' 


The most valuable portion of the Spanish wool productinii yivt^ 
by the crossbred flocks descending from the old and famous Mi-ni; 
flocks (Infantado, Cnriel, Hinojosa, del Paular, de la Hiielga dt- Hiui:' - 
de la Cabana Real Hspanola, etc.) tlie historical stocks have, Iiowcmt, :: 
more tliaii one case been intermixed, thus modifying their type, 
present Spanish .Nferino wool, elastic, wavy, spongy and resistant, uiiiik 
(especially that of some flocks) competes in fineness with those of the 
quality in ITauce. (lerinain', ^Africa and Australia, is not so long ’ 
of the best of tliose and rarely has the evenness ac(iiured throuLdi 
constant selectirjn practised, especially by the Australian breeders. 
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Spanish wools may be classified as lollows: i) " Fine" in.iiiit^s. - 
■ from Kstremadura , part of W est Andalusia, and princip.dh- ii oni Co 
s:ca, U Serena ; also the quality named after \’allo Alciidia, .md the wool 
in Castile during the spring migration of the flocks to the monnt.nns 

;) - Semi-fine ", merinos - From the Andalusian Merino. .1 moss 
,.^eii Merino and the short flecx-e sheep ( • ras.i ") wliich inh.ibits the 

fertile parts of Andalusia. 

j) Sliort wool. — From the slux-p of Aragon.i ami M.incli.i, etc., 
which may be distinguished for fineness the variely " tin.i do 
..son ” and the variety bred in the provinces of Cnenc.i. Toledo .md 
:uJad Real. 

4) Ifcof from the " churra" sheep (dorivs,i). - inl.irge, le.sistant. shim 
although it lacks fineness it isgood fors|iinning.ni<l is pu fei.ihlefor 

rtaiii uses to the Australian twined wools. It comes from the mount. lius 
i Burgos and some parts of Ivstremadur.i .iml Atidalnsi.i, tlie pl.iins of 
tu Castile and the environs of Madrid. 

5) " Hacha " wool. — From a p.irt of \avarre and from the piovinee 
: V.iscongadas : the production is of small importance, 

(1) Block Merinos. — In the writer's opinion this breed, which heloiigs 
ttiasively to Spain and the neighbouring /.one of rortiigal, is not woith 
:isL-rving. It descends from the most ancient Sp.mish race of sheep and 
Dill the colour of its fleeceshowsa marked rel.itionship to i.ices occulting 
1 hot countries. 

The prices ol Spanish wools fm the hot two years per " aitoh.i " of 
1,3 lbs. were as follows : 


Prices of Spanish IFcw/.s duniic iqiq-iqiy. 


Oligiii cif Quiility 


fk- .Mcudiu 
■ z;i, <iel Bucy c 
. iiurintps. 


Lii StTvnu, 


• He « Sk iiii-fiiic 


I'd • Wooiy 

.durr.VD \vT)i)]s (prijv i>f ]\In<!ri<l) 




Mininiiini Mtuiniiiiu Miiiiiiiiiin Moxifniitii 


$ s. ti. 


£ .. .1, £ V •!. 


1 1 >■ 1 


16 , 


!•( •» I I 1 

I , • 

I t I I 
I I < < I 'I '( 1 



Methods for Testing Fumigated Cocoons, c. 1.1011.., . in iiv.., ... s. /„ 

Vi.ir III, Nil. ji;i. fii (j.''. K-)tiic, IVhniaiy i-'i'' 

The injurious aetion eansed hy fumigating eoeiions with formalin, 
• l.'rinc', hypoehlorons acid and snliilinrons acid, in orih i to dcsiioc Bn 
a' Bassiaiia, has made it necessary to attempt to find methods suitable 
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for the control of cocoons bought by silk manufacturers at the time . 
harvest. In testing for formaldt 4 tyde, the method, long used by the l a". ■ 
tory ff)r Studies and Mxiieriments on Silk {Padua, Italy), is that h:.,,. " 
the formation of a more or less intense blue colour, when the silken < r,v, ■ . 
of a cocoon, previously ex]>osed to formalin vapour, is dissolved in , 
centrated hyilrochloric add (i). 

I'<ir testing chlorine fumigations, now almost entirely given iiji 
count of breeding, iodine tests are usually employed, or the chlo;;,;,, 
the e.'dracted ash are determined, 

I'or fumigations with sulphurous acid, more often used by thehm . 
tests hav'e been found to l>e more diflienlt. The add was estinisti'; 
jirecipitation of the H.; SO, obtained by treating the ci'cissi ■, 
alkaline water, all organic matter having been previously di st), • 
This determination, besides rer|uiring at least a whole day, ciiiir,' ■. 
(hate conveniently, save in a chemical laboratory. 

An attemiit has been made to shorten the time required for testing' 
fumigated cocoons, by means of voinmetric methods. 

Direct titration with dccinornnd cau.stic [Xitasli anil phennlj'ht,.;, 
could not estimate the very small quantity of H^SO, present i;; ' 
silks, .Among methods of indirect titration, one based on thi- Um i : 
dilute .solution of disodinm phosphate offered many advantages, am] « 
therefore adopted and extensively tested. Kesiilts were obtained 
an average of about hf, % ol the sulidiniic acid present in the silk ' 
This method enables .sns]Keted cocoons to be sorted out rapidly : 
accurately, tho.se being included which, according to the table of rules i :: 
piled tor analysis by the writer, are included between the amount' : > 

2.10 cc. of necessary to neutralize 150 cc, of liquid extr.uu 

from 10 gr. of fresli cocoons on the one hand, and ;,i ' - , 
cc. ol (dried cocoons), on the other. As a general rnic drying 11; 
diminishes the delicacy of the test. 

MM - Industrial Value of Japanese Yamamai and Sakusan Silks; Eipehiro 
in Italy. -Skvkkim f. in lnf»Hfiazu‘m Year III, Xn. .v, Ul". |, 

>[;irt-h S|. I'lif'. 

The writer was chiirged by the Ministry of Agricnlture, IiuluMiy ,: 
Coinnieree to examine several samples of Yamamai silk (. m a Yjii 
mui] ami vSaknsan silk {Anlhcnica Perny) coming from the 
tive Society for the Yamamai and Sakiisaii Silkworm industry ' <>1 N 
Boku, Adzumigori in Xagann Ken. Japan. 

The experiments have shown that Yamamai >ilk lias mon; Inilh ' 
than luiropcan silks, bnt the difference is not such, even considering: ‘ ' 

1 1 ) This if.KTiuii I1UI.SI nul Ik- niistuktn Inr llic wi-ll km uh iravlum t,'i\ ' ii T, 

iidiils tlis.smKed in i-«»iiccnlr;itf*l hyilrtit-lili)rk* acitl, which .ipiri-ars iinich mmn- T- > 
iulni'i.- .uul has a <U'ciik-iUy viulcl tinge. 
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quality, as to constitiito a ikciikd siijurioTity i-vm {.t iIr l.iUs! 

fiirthermore. the lii^h priic {£ j i ] >. |K-r lb.) in itM-If .in K- 
introduction of tins silk into I’.uiopi-mi wr.iviiig, i vi n wt if il U‘ l.ili 
...jacnibly. 

In ull the tests made. Vamani.d ^ilk pit'Ved inkiioi \o tlie iniilbuiy 
..jbvxin many points essential f<*r widely used silken ailieh'-, .tiul not 
1,^. cninpensiited for by any snperiei elasticity 
i-i r specially strong and elastic texuiris. Vamamai silk \N<-nl<l en tlii 
natv. be an excellent nmUiial. as is shown by llu- lists foi stun^th 
•’ I tla.-tieity made by the writer. Snkn<an "ilk pioved •‘ligluly "nimioi 
. • weaving to the ClniH’vSe Tussah silk, and may peiliai»" be pu ieried to 
. ;n the European maikets. 


Decree Regulating Butter Manufacture and Trade in Brazil. 


!. hiJuftfriu <• yr. 


l.knoi.- 


]\'cn'L‘ X“,i07u, dated Iteeeiiil)er ;i. Uili eM.diii>lu> tlt.it : 

Tile name " hi'thr'' applie-i to tlu- olil. lined ky eiuituiie.; i > 

■ ;kor cream, sweet or sour, free ii^ far .is iHo-ikle liom w.oliinj; u.itei .iiul 
,Vv. roirtaining or not containiiij; ehlon.K of .odiiiiii of luit.iMe ]iuiitv 
I:ii!iicuoUs vegetable colouring sulist.iiue. ui.iy be .idileil foi ,i i.noil of 
■111 years from tlte issuing of tltis deeiee. Tie uiaiiufaiture .uui 'ale ol 
'.:;tter obtained from the milk of other ilouiesti' .luiiii.d' is allowed, on 
■idition that its origin be decl.ired and tlial ,il] the seilioiiv oi this law be 
i-erved. Butter IS considered adulterated when it eout.diis less 1 hall So",. 
; f.itty matter or has more th.m i.s degiee. ot .uidiiv ^uoim.d .dk.dine 
"liilion in cubic centimetres necessary to iieuliMlii'e the Ineta'l) aeid- 
.iiraineil in loo gr. of fatly matter). The sale of lueaeivedoi unor.ilid 
sitter (melted) is iX'rnutted on eoudilion of if. hoing deol.ord .e ‘■ueh 
iiiesalcof prodncls similar to Imiter in appeaianee and no bul o| ,i ddb- 
lit nature, is prohibited if tin y aie dcsenlnd a. buftor, .\ o liatdi iiidi 
gi.i imist be added to margarines. Tin ii.ime, ti.alo niaik lo. .ild v ,aid 
.leight must be deetared-on the wrapiieii- of .dl fia.li, )ae>eivod m iiultid 


■litter, or its snbsthute. 

Tile (Government e.ui m.titule olfuial iii.iik' ol gu.o.niUi iiotli Im 
: ■ dl butlers or preserveil and renovated laillei. 

(Offenders will be lined up to the m.iMUUiui of i o.a/e ■/■ r,ii li ii.|) 
nd the penalty will be donblid lor .■ -ooi ml olk-mi 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

- Injury Caused to Vegetation in Grounds near Ironworks at Tern! Italy, 

(1. and S'IVENZA A., in <47/« k- Stazionf ch;>n:c<t-Ui,riiTio %peninir.:.i:: 

knma, Surii’s IT, Vol. VIIT, i/p i Ktriiu-, i</iu. 

The grounds where vegetation has been hiirmfully affected are tiUu 
ed in close pro.\imity to tlie Steel-works, tint! especially to two Jlana 
N" 2 furnaces with two chimneys about i6o ft. high, and to a third smallr 
chimney belonging to some gas-works. The land i.s .so situated as h 
receive all the smoke and gaseous products passing away from the chimin y- 
The clayey-calcareous soil is not favourable for the growth of pasture bi:: 
is .suitiible for trees and bushes, espcc-ially vines, with which it is thickly 
planted, as well a.s with fig, apple, pear, apricot, peach, cherry, mit ins'; 
olive. 

Inspections were carried out at different times (spring, summer luib 
autumn I()I4) so as to observe the different stages of growth of the trn- 

The following facts were ascertained : The vine suffers most ammie 
the woody species, about 20 % of the vines being either totally kilk : 
01 evithered down to the base of the stock, .‘^ome of the viiie.s prcseiiU'. 
a miserable appearance : most of them were weak, with pale or shrivelkk 
leaves and bore no fruit; some few bore imperfect bunches of fruit 
finally, some, though weakened, bore grapes of an almost normal apyuMi 
aiice. The vines still remaining in fairly good condition were iKt nu o 
than 25 % of the whole number and belonged to the varicti^^ 
"canina", “ bottafemniina ” , and “meiiaiolo". The varieties tli.i'. 
were most affected were: " martone ”, “verdetto", " nialv.asi:! 

" moscetta ”, “aleatico”. etc. At vintage time, the reducing sii.s'-' 
content of the must was 14.6 %, and the total acidity U'.y : whik 
normally the reducing-sngar content of the must in that region is 17 
The effect of two distinct injurious actions have been observed on tla 
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l) a general decline of vegetative [niwer coiifA'iinent on iiievi('n> 

.. of disease, and perhaps of continned toxic action, chai.ictiai/i d hv 
-;nted development of the branches, sliort inteiniuUs, alnnul.int jnodne 
. of false-shoots, and small pale or ledilish K.ives. 

s) scorching of the leaves, especially at tlie a[iex .'nd roniui the ni.ii 

.ippearing suddenly from time to time. The ni.ietosc.ipic .imi iiiicio 
' .;,ic examination of the scorched organs shone il the chai.ieteii.-tic ilTei ts 
• burning by hydrofluoric or sulphnrons g.tses, liven ligneous pl.ints 
- ii as the fig, apricot, peach and nut. ate injured mou- or less seiioiish 
f it. apple, cherry, elm and olive suffer nnuh less nmlbciry ihas not 
■par to suffer any harm, (the leaf, however, is not gi\en to sjlh wotm.s 
i,ar it may be injnrions) , willow, pn.lar. oak and hazel .iie peifeetly 
ah.irnicd. The damage caused to grasses (ciuals. Image, .mil g.iiiK'ii 
baits) are unimportant or nil. 

.\ccording to the chemical comjiosilion and ainmmt of the emuhnsli 
lb; (coal and Spoleto lignite) consumed daily by the Steel W'mks, it is 
.iiiilated that the chimneys [tour out daily at hast l.'.oni Ills, eipial to 
; -1)1 cubic feet ol sulphurous anhydride. In the air over the grounds in 
pestion 0.00048 gr. of snliiUnrims anhydride were Imnid pel cnhie tout of 

:i! on a day when the works were most active, .ind gr pei culd 

. t of air on a day vvlim their activity was li ss. 

The deterniinalion of snipluiric arid and Ihioi in the leans of the 
i.iured plants and in the mn.'t (many workers .iflirm they in vei liavi 
b'rovered any flnor either in the genuine wines m llie very iiniin imts 
.rirtics studied) gave (for dry matter) the following irsiills : 

.«< I<1 " I 

I'iS ipiivoA gHthcreti him • 

iiiiiiml '■ 1" 

’ " ■' .\ucn>l : > ; 5 t>uml " ' 1 

innti'C'l 

1 iii.ff , 

I'igk'rjMS; snutitl - • r.'-M, 

injurcil . 

\ iiic Icavfs : .souml 

iiijiirt tl •* -1 . 

Must i-'i lilo 

The writers conclude that on the proiierty tln-y have investigated, tlw 
■ines and apricots are destined to almost totally iniish within .r few ytars, 
gr and peaches will also for the most part dir* rnit. 

Mosaic Disease In Beets. — ijn" Ji "■ hr vu«if,>vi, v-j. N.i, i. 

Ml .(t4-457- Copenhagen, igi5. . . . 

In addition to an explanation of the nature of mosaic disensi* as it is 
Kst known among tobacco plants and other Sdanaccae. the author gives 
1 description of the special form found attacking kels. Hitlierlo it wonhl 
■ppear to have aroused but .slight attention, as it is only known from Den- 
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mark (since iSfjij) anil a few other places, chiefly Southern Sweden, the \ .. 
of iTiitice and llerlin. In Denmark the disease is general anioi;',; h,. 
;ind causes great ravage among the sr-ed crop, but is never fontid in . 
beets. There was no difference whatever between the seed of pi:,:.-, ■ 
lacked by niosaii disease and that from healthy plants sown unri, , 

c;d conditions ; on the other hand, the rows which stood neare.-l t 

beets severely attacked by mosaic disease were themselves attacked y 
disea.se showed a considerable diminution, the greater the distamc :• 
the source of infection ; at about iS ins. from the affected sccdliii;.; i,,,- 
too ])er cent of the sown beet.s were affected by inostdc disea.'c, bi:; 
distance of about lo feel only to %were attacked in July, latter on i:. -i 
autiinni the disease spread over a radius of more than ’oo yards fi i], 
[larc-ut beet.s. It is most likely that aphides and other insects spie,,,; ■ 
disease. Beets attacked by this malady in June grow to only li;!lf th, . 
of healthy plants, while the ptirent beets afl’eeted by the disease only y ; 
|,;i of the seed produced by lieidthy plants. 

The e.xperiments yielded the following results : 

i) Mosaic disease of beets is not conveyed by the seed, but is it,; 
milted under field conditions by the parent beets to those of the Inst o 
,i) The virus of the disease oeeurs in the sap of leaves attackcii I 
mosaic disetise ajtd etmnot pi-netrate the plants save througli le^io:;- 
tliroiigli young or immature parts of the stem and leaves. 

3) Mosaic disease results in a snmiler crop. With first-year li,.,' 
which are infected through the veins of the leaf, the diminution of c: 
may ammiiit to 30 say tibont 159 ewt to the ticre, 

4) Tlie disease can be prevented by only choosing heidthy iMr,-: -- 
plants for triinsplaitting in the following yetir, and lifting them iritli 1!;-:: 
feeted implements. 

The article eontaias, as appendix, a bibliogitiphy of t; works. 


UISKASES DUE TO BACTERIA, FUNGI 
AND OTHER LOWIfR BDAXT.S. 

s - Report on Diseases of Agricultural Plants in Denmark, in 19H. 1,1 n ' s 

TKCl- S. anU Koi.i'lN K.ev.s- in Tuhiknil inr CoI.j.-. tiji. jO; rc.c 

Many of the disea.ses mentioned are tlie same as those of previous ye:irs 
We can specify the following new observations: yellow-point-disease att.icsi 
Avaui sativit in many parts of Jutland; it is distinguishable by th, 
presence of dead leaf-ends. The disease is encountered most frc-r|iic-iitly 
oil soil which is poor in nutritive properties in low'- lying districts, and 0 
would appear to be of a physiological nature. Turnips were violently v- 
tacked by Erysiphe communis in plots which had been well dressed ml - 
lim e but not On the experimental plots close by which needed a sirail.,: 
dressing. The leaf-roll disease of potatoes would appear to be depemkai 
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the of the soil; in some districts potat<.H‘S can W' cultivated 
■-jiOiit being affected by this disease which causes the le.ues to roll 
^ whilst in other parts they become so diseased .ifier a vear or two tliat 
L’lep fnlls off materially, and the growers are forced to get fresli seed- 
".rjtoes from other districts. 

A new disease of the stalks has been observe«.l in s.itiwi. 

j’L’h is due to Marssonia As an reiiiedv lor >< 1 Virilleek- 

■Ar.iukheit « manganous sulphate is used with g(HKl lesiiUs, and is now 
..jf^oyed to control this disease both in mangolds and oats. 

Among noxious animals .lri*iro/a (tcrcViV. //</< var, 
Oscinis fyit, Silpha opitai atid esptvially I’!nli !!.i I'mi ijt-rjt ufu have 
very destructive. 

- The Study of the Diseases of Cultivated Plants in India, s.. x - . • ■ . ! tin / ... 


New Fungiin Saxony -Germany' j;kk>\o.: > m ^ n,..., v. n i;, 

IJP- u) 4 -iu 6. Uvj'Uiu 

Amongst the new fungi omumrak-il In lln uiiui llu lolloniiig .no 
, rth rt curding : l) Phylhutnta Mt iiliia, llu., ii. on iIk Io.iv. > oi . 1 /, ii 
.,.1 ,usi'i:sis : i) Plwma Uipitiina. on tlx >kin' ol I:ipi:liiut : ;) 

■.:,ospcrinm rosivlum. on the Kxws ..i .|,,t , .|i (.7 

V.;t. var. samarici'ln on the same lioxt I'l.'.iii ; -t) .:!<•: :uii I'uslnukiu' 

.XX u. sp., on tlic leaves of Piisliihtiit -.itn. d . o) C\iiit,lr,pli,'rii Pa^i On- 
i:ii. var ri.nt/fifrt, on tlio Inxmlxsoi Puai^ .v 7 .'i 7) Mtkrt’^hvinnit 
\i^an'ns Bros, n. sp., on the loaw^ of \,:mnij,nim . >') KiiiihMk 

x.xi l.iippac on the steins of Liippa Tlu- niik i u;i' nut xhlr 

.x'tennine whether this Uingos w.is i.kntiial with Piilvdainu f.i./'/Me 
XX. On the stems of L. offtciiuilis n KluOhl'f-poi.t with ^11 oglil spiirs 
■ !.iiind {lih. haatkii Fc’irieh o. -p.) 

1 A Contribution to the Knowledge of Dalmatian Fungi . uo'"ii,.n, 
l/vi'.-kja, Vul. XIV, N'o. I'-X |-|>. I |.|. n- Oni 1 ,1'. 

The Whiter enunierntes 51 “ speeie- of fungi whu h he himself .md niliem 
ieeted in Dalmatia during to! ) : "f ihese, 5.' me new lu x ien. e llie 
.1st worthy of mentiiin .are ; i) (rf/oorrhi.r rii'wmos/s'om .u h>:i]i n, sje, 
“ i.yniiwspoiangium conjnsmn ami mi the hraiiehe- ul /.im/'. riis pliniuiut 
.1x1 of /. OxvccdriK ; ->) C. IWinduvui Jmi].. 11. sp. uii the s|em- ul 
1 nkaiiis ; i) (Mi^tiardui idncii Ihthak 11. sp.. mi Knsdis <i< .i/emho , I) vo/ 
d.ikrdla iarairdoiina Jaa]!. 11. sp, on dd leave- ul jiiylaif- r, m, i) ■ 

' iio/ims Jaap. 11. sp.. on living leaves of , I .Aii/.'o I la./u u) hnivhkmi 
iim'/eui Jaap, 11. sp., on 'iviiig kave.s Paslnuicii -.1/1.11. 


A Contribution to the Biology of pienodomus fiiscomaciilans, 
to Apple Trees, coons i*i-joroi' iikkiiuktih ■ . .) i.' ■" 


N’!. 16 pp. 71 y7><‘i. WiUMiinel'Hi- 1'- C.. j-DU-i'y ^ i r / 

This paper gives the results of e.^perimuils peil..t.ned with /Amu 
■«.>o fi/^coimcnluHS. a fungus parasitic on the apple, Ihe s,„., ,!i. pm- 


hi.). 


) Sc-c, B. ilarch I'Uj, No. 324 . 



75" 


CEXERAUTIRS 


blem undertaken was the determination of the effects various cni-,!-, ".j 
environmental factors upon the growth and reproduction of this i);-,.. ; 

A brief retrospective glance of the historical development of tlu ~ 

culturing organisms, from the first crude cultures to the present el,,! 

technique, and the simultaneous development of our knowledge of the |,l:v. ; 
ogy of organisms, shows that the environmental factors may gre,,!'-, 
fluence the life processes of the fungus in question. This Plena, tun, u, 
found to have a wider range of suitable conditions for growth tli;,i; ■ 
reproduction. 

bight may be, in certain special cases, a decisive factru in thefoini 
or non formation of pyenidia, ivliieh cannot lie formed in the dark I' 
formation of fruiting bodies brgun in the full light may, howeve r, ci u!;:: 
even in the absence of light though with a limited intensity. 

There is therefore an inverse relation between growth and ic[jnii!r, 
tion, insomuch as a strong light inhibits the normal development i.f i;,, 
celium. 

The pyenidia form regularly at temperatures betw een lo" C. and j 
at 6“ C. the formation of pyenidia ceases, while that of myceliuni coniiti!;i' 
though with checked vegetative growth. 

EJjeet of IcmpenUtire. 


Number 

Temperatufo Hyw obliiiovd of Id 

pycnidw i-rjuili 

6-6*/*®^* Constanl tempcnii ure ice box with glas? <ftK»rs . — Stiuhi 

10- ra* ’> Located at wiiwlow in cold haJlway i-:o Fair (:i 

20-22® - Kwra temperature near window i- lo Sircrih! 

iy n Constant temperature incubator, outer door open. 

kLiss door dosc<l — \fi tk 

33® ■> Constant leni(>eraturc incubator, outer <loor open, 

glass door closed — Went 


(I) Pyenidia began to form after a week. 


The absence of pycnhlia in the 23^’ and 33° C. incubators, wliicli i'- 1;: 
seeming contradiction to the production of pyenidia in the summer liii!'' 
was doubtless clue to the fact that during the experiment, cither the liii'; ' 
was too much reduced or the air was depleted of oxygen. 

Oxygen is indispensable both for the growth of mycelium cukI f"' 
reproduction. Open and scaled flasks of different sizes were used f": 
the experiment, and from the results obtained it seems safe to conkliKi' 
that an insufficient supply of oxygen causes the suppression both of growth 
and reproduction. In two cases only, pycnidium production tookph»' c- r 
the sealed flask,®, the fructification occurring in the larger flasks ol th- 
series. 

Humidity merely delays, but does not suppress pycnidium formntio:'. 
while it is at the same time favourable to the growth of mycelium. 
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A Iiiiinmnm quuiitity of I'ckhI is Miriniiiit tm .1 sii'.,All> 

^,r .lUioiint is ULCisssry for pyviiiilium :Miiuali..ii. l!i, .nin.’.im ..'ni ;nni 
;.uik'ii wutiT Ix-iiig i-HDiigli. On llu- ntli.i h.iinl. i'.k- ..i-,ini'ni uili , 1 . 
|M>u an (.‘xtronely liolininl iiiiK.ini.ilcil nK-.liinn. utiil. ttu l.inii.iis.ii 
■wiiiiliu ci-asi'S will'll till' sugar si'lnli.i:i i- .ihi.v.- M icci. 

\o,y weak soliitiims nf imignesium 'iilpliale .iinl iiuiassiuin ,uiii I'lius 
a' luniish the mineral clemi'iils neeessavi l.u llu- 'aiiiuili aii.l u|ii(iiliii 
, III this fungus, and in coinhinathm with ni.iiluse ,111 . 1 .i'|i.ii,i'aiii, .uU' 

'i .1.11 excellent cnlture nii'dium (syntlutic -.,|nti..n| wliieli lelaiiu- tin 
aaition necessary fur pyeiiidinin l.inn.ilii'ii nil tlie.le'e..| the eiunin:.; 

• ui An extensive bibliugraiiliy (nlluu^ 

A New Method of Selecting Tomatoes lor Resistance to the Wilt Disease. 1 e. i n- 

. 'N C. W in Si/.jur, NA'vv Strit-. Xl.ll. . i»i' i,,i!i. .i-it i . r,i . i .i 

IVi’lia])s t.lic most iliM-aM- oi in tii- ••.utlani I nilod 

■i' is that caused by I'lisiij inni /v- i.inmu.iily kimun tlir 

'll' wilt. T!k‘ lives lu vhi- "«til .iial atl.Kk" clii- pl.int ' llunii-!! 

loots, later growing n]> tin tibiovoM nt;i: butidK" tin 

In this, as in ''iimlar di^caMs. tlu- only jii.u-tit.ii iiHthod .a tmi 
low known is in the iisi- Ilf vaiu lirs «n lliot au- o'lMoiit io 

. 'an-asc, B> saving soci I fnan licahh> jilant' in .i h.oil) nift.ltd lit M 
: ' wral seasons, strains can Ik- obtaiiu d win* li « •'ii-aU labli- i. ' 
t to the disease, This iiK-thod lias, howi-vo! . m vot.d lii.twlt.u k' \j 
of thu })lants ill the Ikdd «!'> i’*-’ o*tnn- in rinta*; wiih Uu- wih 
; ^'i' during tho season and so do not lia\«- a ehaiito to 'how wln llui 
uv .ire resistant to the disease ; ;) re>i>*iaiil ])la1lt^ in ll"- IkTI on o .ohly 
'.iiiiiled b} the Mi.seeptible plants: .’,j tin- lime i:<.*^-aiy to <.'>1.011 a 
■ ’ tfsistaiit strain is too long. 

To avoid all these drawba.eks. the writer ha' tiud t*' inipi<iv«- on ili* old 
■-hoil bv selcctin: resistant plants tioiii the ^eed 1 )( d. 

Ill *)rdinary nin.teiili/xd Miil. even it it i' heavily iiiouii.ittd wjlh llie 
f!i' wilt fungus, not many of the plants will 'how I he will t*> anv < \ti iil 
: a it IS time to place them in the held. The pres* n' e of baitfinr and 
•' r fungi seems to have an inhibitory etTeil on tin- will tiingus II. 
■w-viT. tile soil is first steiili/.ed by heat and iIkii heavily iiu.'nlaod 
'll the wilt luTigns just before jdanting. the diMase will 'lewlop '*1 w* ,1 
t dll the plants will be attacked an*! the inor't 'U>eepi'ible will be killed 
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before they iire large- enough to be- placed in the field. This guar, i.- , , , 
degree of resistance of the surviving plants which are plated in t'n 
To show how this method works in practice, results cf some ex;., 
nia>’ be briefly given. Having by the old method of selection oi,- , 
strain that showed considerable resistance to the wilt disease, 
eoni[)iire(l by the seed bed method with three .standard varieties of t : ■ 
The ^eeds of ea<lt variety were planted side by side in reinociilateii .-i r 
soil. Ihfferent cultures of the fungus from diflert-nt loc.alities «, •, 
Used in orrler to see if they would affect the varieties diflerentiv , 
lollowing table are given the jrercentage of living plants and iC , 
plants of each V'ariety fi.'S days after planting. 


CiiUurf .1 Ctilttiri- 11 CiiUim.* t‘ k 



ariett , . - ... 

i.ivmv n<ult!iv Inviii;: 

Ilcalthr 

.iviiisi Jk.'thliv I.; 



IiiTf.-iii i«-t«rnt i«-raTil 

JR-fCl-Ilt 1 

Tlftlt yiiTifllt JUT 

^ ' ■■ 

' SUilK' * . 

.t.S-i II. iS 7=i.'' 

5 

■I-}-; 2ii.3 ; 


« Acjiie 1 , 

n-.\ 

--S.f, 

,-{1.,} 2I.<i t 

^.S 




17-7 ' 


- .... (I'.i ii.i ."M-S 


'•b.i y\.i 

Vi 

This 

tabic shows the comparatively 

grcat<T 

resistance o! 

liic 

resistant 

variety as coini)are<l to the otln. 

IS. and 

it also shows 

llif 

peieeiitage of susceptible ]ihnils that could be e 

inhnated bch 

re ' 


in the field. 

571 - Experiments on the Treatment of Cereal Seeds lor the Control ol “Bunl " a 
“Smut” and also for keeping oil Birds ii). M,o.ri!o-x o. in jnnmal r.i 

I'ratiii’.ie.'ViiiiX Xcw Serit':^. Vc>l. Jy, V{). Miirch </, I'lifi. 
li-xperiinents have been carried out at tbe Agricultural Seliooi i t : 
de-Calais during 1914, for the purpose of discovering the best ili.-min' 
for the seeds of wheait and oats, against " Bunt ” {Tilltiict) ami .siii' 
(Csh/ago). 

The percentage of germination of the seeds sr.bjected to ilila:- 
trealiueur-s can be seen from the foltowing table. Ifany comiiit is i.il i 
ducts ate recommended for keeping off birds (" Corbeauline” etc.l.ba; ii 
are best prepared on tile farm with Tetard's formula. To 1.3.1 eall- 
heatr d niilieral tar add, stirring coiitimially, 0.66 galls of phenol ami e. JJ c 
of peiroleum ; o, >2 galls of tills solution is suftieient for 2 , busln ■ 

grain over which powdered lime or rock phosphate should afui" 
be scatleied in order to dry it. 


(1) See />. Oct..|i)is 




Tr^atiiK-iit with ■solutions mjjprr s-.U‘ ilu- Muia;'! 

'•'.'ity of tin.-- sL'cd. tlu' action itii ri-asin^ wiih tlU' uni.-, titralh n -.t ihc 
■'tinii aiui with tile Icnetli of its aitioji. In jiiai'i.* . Imutv i, .opja-i 
iii' iit not veiy harmhil to the IntiiTe ih of ili, ,-.,1 toi 

loss in geniiiiiatinj; piwi-r was li |H r n lit hn wheal and 7 ]ii'r 
'■ I'iToats. The tieatmeiit upiK-ar> to refluee the energy ol '^cnnin, it i' ai. 
' i'll- seeds are all slovvt t in ^eniiiiiatiii^ the --tninitei t lie * '.pjji-r-'olnti' >11 
''''Intions eontainin^ tar, used for k«-t pin;t oil bird.-, cl.inini'-h 1 he tnil 
' power and retard the spronlirt; of thi vonn^ plant'-. In ihi' 1 • , 
vrnicdy is probable worn* than the evil, for ri'-k'- aia nn » h diinini'hed 
’ k- rapid germbiation of the seed. 
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Not\vitl':-tanilinj< tlu- disadvantages of the copper treatment l... 
cdiisiders it prefi ra)>le to other treatments, pronded it be foDowu' 
ajjplieatjon >A jjow(kred lime which diminishes the liarniinl 
the copper salt, 

57;i Experiments on the Prevention of Ustilago A venae, i.ind j m ; 

l, \«»1 I*. CiijMiih.it'tn, 

Wtiln^u Avenue (Pers) Jensen is ven' common in Denmark n)i | 
sativii, Init it is b}’ no means equally prevalent every r'ear and it- .q,;,. 
aiice uoiild seem to be largely <le|)endent oil weather conditions. iC 
are sown so early that I he temperature of the ground is below y ■. 
resultant crop will be practically free from blight. Experiment- h.c,,. 
monstrated tliat the blight can be killed entirely, without any iiijnn ti' ■ 
germination of the seed, citlier I ) by imiuersing the seed twenty iiia:. 
the course of live minutes in water at a temperature ot 53-51’''’ C. or 
sprinkling every 100 lbs. of oats with 10 lbs. of a solution of o.a jur . 
fontialdehyde, covering it well, and letting it remain about twchc li ■ 

,-o Control Experiments against UstHago bromivora and UstHago pert 
nans. ■ l.iSO, .1. in /.■.IssA-;/;.' /.- i- /V-fnaa,-/, V-.l. gp trn-i'O. C‘n]»ii}i... ■ 
l'sliltt!;ii hromivoni is common in Denmark on Piroiims urvfiisi\ J; 
mnUUiix and /f. Iiorilcacfiis ; abroad it is found on /f. urt'iiaritis, II. 'j.i 
sttKhys. H. ciliatus, H. fu'.cinilulus. I>. luneenlatns, li, longiflunis it. ii:,i 1 
Unis, H. mucrostachys. It. mutlnleiisis. If. iiiar^iiiKliis, H. iiutximiii. I: 
hens. H. scculiniis, />. skrilis. li. univloidcs and li. villosm in all parts ■ 
world : it has not yet Ik’Cii decided if it is ,a single species or if if lar 
divided into separate biolo.gical forms. E.xjjerimcnts have demniisti,;' i 
that the fungus can be destroyed without affecting the growing piuinri:.- 
of the seed in the five following ways : I) By soaking the seed in walir: 
three hours, letting it remain in the wet sacks for ten hours, and tlieii d; 
ping it twenty times in the course of live niimitcs in water at a temiXT f : 
of noo-^i" C, z) By dipping the dry seed twenty limes in five minutes in w .c 
at a temperature of ,54'’-5,5'’ C, 3) Soaking in a solution of 0.2 per cciii : ■ 
maldehyde for six hours, 4) Soaking in a o.i per cent solution of n r:, 
aldehyde for six hours, 5) Spraying each too lbs. of seed with (i l' - 
a O.I per cent sirlutioii of formaldehyde whilst stirring vigorously, ouwr;: 
for twelve hours and then drcdiig by hot air at a temperature of S" '. 

IxUlago perennuns is only found on Arena dalior: \l is controlled b} 1.- 
mcans above specified. 

17: Sulphur-lime Mixture as a Substitute for Bordeaux Mixture in Comrollir 
certain Fungi Parasitic on Fruit Trees. - sw\st%m> i„ in n . 

i: .1 ! uviio’lnira r l-ntliiO'iiunt. j_'. pp. f -.j- Auifua-, I'l in iiitiy ; 

Ack'cnling lo cx])cTiiiicnts nutde* in lUiJy and clscwlica*, Ihc •'iw; . 
linu' niixtnrc ina> replace t he cnpix*r-linie mixture in the follow iiiL^ k ;'t ■ 

1) " Brus(j)JC ” or " Appk-Jaif-spt't" . -- All Pomaccar 
lacktil by Fmiihidium pirimnn Puck, and l\ (kudvituitm l ucV. 1 
par isiu.s are controlled by mennsof t\vosuccos,sive sprayings w it h .i m ;i 
lime mixture having a density of 1.25. The first, or winter -jiTa; - 
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strength is repeated if the orchard been badly attacked bv the 
. ‘;,te : and the second spraying of 5 strength is done after the I'xtals 
: Xl-e parasite is controlled by the first spraying while it Ihlx'tnates 
ije tnink or branches, while the second treatment controls its attacks 
•he leaves and fruit. This second treatment may lx- followed bv a third 
'veil a fourth when the weather is damp. The snmnier treatments 
-a. be* done carefully, for they easily cause sccrching of the Ic.ives. 

“ Bozzacchioni" or " /i.voria-ns .cicf/mys eii Diupuitik- " . 

;,.ngst Drupaceie. the peach tree is the most attacked by 

ins- Flick; next: follows the plum tree attacked by 1 -. prm.i Fuck, 
jv life history of these parasites suggests two sepaiate spiavings ; the 
with an S % solution when the buds lx gin to swell, and the sicoiul with 
; solution after the shedding of the petals. In r.iiny weather, a tliiid 
■•'•iiig of 5 % strength may prove ni-ehil. It may be noted that with 
,,vh trees a slight scorching of the leaves cannot be avoiiUd. 

t) " Occhio ili pavone ileWolivo " I'or this 

.•.cite the sulphur-lime mixture may be used. If the parasite lemains on 
(tree dining the winter, a spraying in this sraMin may Ix' done with a 
\ solution. After the shedding of the llowers. twoot thrcespr.iyiiigs at 
: according to the conditions of the .season, may be applicil when 

c parasite first appears. 

Besides being used against cryptogamons diseases, the Sulphur lime 
ixture may be used against Acari. Aphides and Sc.de insects ((Viry seMi 
!*iis diclyospcrmi Mask.). In these cases, this mixture may lx- apiilnal 
.'ti-ad of the copper-lime niixtnre which is three times more costly 

S - A Fungus of Uncertain Systematic Position occurring on Wheat and Rye In the 
Sail Lake Valley, --o’ oar.v f .1. in .Siiini,. n*-\i s .xi.rn. Sf n 1 

laincwster, I'a.. January :i, lain. 

For some time the writer has been stiidyinga very interesting organism 
riilt has been found ncciirring on wheat ami rye in tin- Sail hake \ .dlev, 
'r.i fungus seems to attack the heads of hoth wheat ainl rye some time be- 
a- they emerge from the slieaths. \'ery' often ^he heads are so severely 
;'..ake(i that they do not emerge, but remain pernianeiitly w itliiii t lie slieal li, 
hk friiigns is usuallv found on the rachis. the ghmies. the essential organs 
id the inner parts of the sheaths. Tin effict upon tin- intloieseeiice s. i liis 
lit' such as to prevent the normal develoi*mcnt ot the essintial organs. 
The writer was able to isolate the six-eilie agent, a fungus hnving a 
iite or hyaline rnyvelinm. Feritl'ceia-like Ixidies are home on either 
1 'It or long stalks on the myeeliiiin or they' may he borne terminally. 

In some respects this fnngiis bears a strieking resemb'anee to [■jhlo- 
■ ICS mali Lewis. However, no siroriilia are produced and the ix-nlheua- 
tf bodies do not contain germinating ascosporcs. 
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579 - A Phoma Disease of Western Wheat grass in Salt Lake Valley 1 1 1 1 . , ^ 

in ScitTUf, Xtw Serii-s, Vnl. XUIII. No. lono, PP no iii. UanKisler, I'.i , ■ . 

During the summer of 1915. specimens of Western \vheat-gr;-N j 
pyron smithii Rydb., a very important forage plant in Salt hakv \' 
were collected in that region. On the plants was found a PJiofna wl i, ; : 
not seem to have been previously recorded as occurring on A -ir ' 
A considerable number of species of Phoma have been found on - 
but many of them are imperfeccly describi^d, so that it is difficult : 
whether tlie species of Piioma occurring on Western wheat grass nr 1. 
new. 

In some respects it n-sembles PAewrf /(?^/n(?s/o»wn/^.s*Sacc.,alt]iiii:^': 
spores are ‘^niaDer. being as a rule less than 15 p in length. Owing 
size of the spores and other prominent characters on which the w: 
will publish later a more extended note, it is possible that the 
new. 

580 Momlochaetes infascans{%^tti Potato Scurf) Injurious to Swe«(poia| 

-- IfARTKR t. h- in JtilirnuJ '</ Ai/JcuUural Ktstitnh. Vo!. V. N’". i pji. ; i , r; i. | 
tVIII. W.ishiiigtoii. D. C-, January 

The sweet potato scurf disease is charaeterised by a brown ilin :< ■: 
ationof the surface of the iindergrotinil parts of the sweet potato. Tin li-,. 
loured areas may occur as spots of varying si/e with no definitive nut:,: 
or as a uniform rusting of the entire surface. 

■Although the infection is very superficial and produces im nij ',; 
of the epidermi.s, scurfy potatoes do not command as higli a pi ice in ; 
markets as do clean one.s. The fungus, under favourable comlitinii- 
as a relatively high humidity and temper.ature, continues to develop i:;. 
storage, and besides rendering the |)otatocs unfit for sale, makes ti.i 
at the same time less resistant to the attacks of other parasites. 

.Scurf is more jrrevalent in heavy, black soils and in soils tlmt have U 
heavily manured or contain a large amount of organic matter, thar. 
light sandy soils. The writer found tlie scurf very prevalent rai -lo 
potatoes ill New Jersey, Delaware, Maryland, Virginia, Xortl' Carein 
Ohio. Illinois, Iowa and Kans.as. and to a slight extent in other ,'hnte' '1 
following varieties are susceptible to scurf in varjing degrees : Fa':; 
.Sugar .Yam, General Grant ATncless, Florida, Nancy Hall, Yellou V, 
Miles Yam, Red Brazilian, Dabomey, Yellow Strasburg, lier^oii, F 
West Yam, Vineless Yam, .Southern Queen, Big .Stem Jersey, Yellow Jit-' 
and Early Carolina, 

The scurf disease of the sweet potato was first recognised in iSo 
Halsted, who named the fungus " Monilochaiics injuscans" . a new 
and species. He failed, however, to describe either the genus or s])o: 
The writer has isolated the organism and shown by inoculation e.xpi rina 
that it is the true cause of the disease. .After a detailed descriiitimi 


(i} Sff B. rfbruary lyio, Xo. 242. 
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^ cut that although the organism on the host coiisistnl iiuiilv cl 
bores and conidia, in culture well deliiud hr.tiiclud niv> dia '.cu' 
ns developed. 

Further Studies on Peanut Lealspoi (Cercospora personate I, Injurious to the 
\jfimialArachis hypogaea. ucin ui ccKiena .v, 

; \ cl. V, Nc- C), UP- See. see w.cliuiel- ■!I O c . leUiu.as 

Researchc.s have been coiulneted in .M.ib.mia in or, in to ,l, tcimiiie : 
dn etlicac}’ of rotation and seed tieaitiuiit in llu eontiol lU U-.il sjiol, 
pom pel sonata (B. and C.) lilUs, nhuh eaiixs >|ots ,.ij ilie li.ives 
. Mtiihis hypogea : 2j the eorrelation l'et\\r, n tli,- ,|,-Iin, i m n, ss ol 
b disease and the presence of eeitain eliiii.itie eniulitjcns ;i tl,, 

.,i eoneerned in the distribution ol lenlspot 
The following results were obtaiiud : - 

i) Rotation by itself i> not elTeetiw umU-r lidd i-oiulniou- m . Imiin.ii 

■ , K-afspot, as shown by a field in whieli ju.mm' li.ul not be. ii eiown Ici 
; years and in which 95 per rent ol tlie |>lauts rveu- di'e.,si,l li\ .tiigict ;i , 
,;;li ail estitnated loss in yield ol 10.5 jk r cent . the g, rnis ol th, tungns 

■ atiime to develop and spread in the soil ,v,'U in the ale nee ol ih, host 
a,*, so that seed disiuteetion with eop|iei Milph.u, oi tiain.ildelnalc 

ricie planting does not prevent leaf s]...!, Neitliei ,1 ,ks shelling p, ainils 
di.re planting to eliminate the ilanget ol inUctioii In.tn lonidi.i, pnveiii 
disease ; j) An approximation of tlie lct.,i U al'poi .u,., in\cl\i,l by 
r^i.'spota personata showed that the plioticyntluin Imii il,' 

,15-07 per cent, listiniation of dc, r,,-, in yi. Id ,■! pia- oi noin s 'o 
]ier cent tvs the resnll ol lealspoi an- ilicnhric leg.inUd .r u . ocii.iM,' 
N'c eorrelation between the preseiiee of cr rt.mi eonditiciis ol t, inp, , .itnn 
r. 1 nidistnre. and the prevalenee of leals|iot , xisls, .() th, win, I hiig,dy , mi 
-iites to the tlisjiersiim of the liingns ; as tlu' R^iill^ ,,| Jlo gl\,i tin i \ 

• ■are-plate tests niaile in diih'tent pails ol .\ialiain.i, it is ,ci,, lml, il lli.o 
■.roispora personata is \\hu\-\>onK-. S,vinty ,igl!l "t ll'.m, ..-lo ,-\p,,-ui,' 
..U'S gave positive lesnlts. At no tiin. It, ,111 Angiist ,, to Angii l .0 w.c 
ca .1 period ol uiaximiilii spor,- ili'],, istil .is u v,-;,!, ,1 l,y lla , 

■te^ ; a) Many iiisr-cts tire dissi ininatois oi the !,;U-iol tcntcc-, ,iili,i 
■• oirrving conidia on the siiifaee ol tiieir bodies or liy \‘ci,hng ,cniili.t 
.'.heir freees, the vitality ol the fnngns laiiig in 110 way d.iinnnh, ,1 ; ot 
■ots belonging to the orders Ortlioplera. 1., pnloptmti. Voli cpi. ta, 
si llenuptera, eolleeted in y dilfeteiit lint.lilhs g.'V, po-iliv, i, suits. 

BrownBlighlofTea(Co//etro<r/cAfum Came//rae)in India. m cKm w 

.t'.a -WsTE.rD Kr'DOLFH ]), ill Thi ,o i- .'.a \"1 XI. .S" .'.nl- ; I. iii.vasc . 

'■.iiUtiiy ], 

ii'llelrolricliiinn CtUHcUite rcix-ntly hyenuK- prvviiU'Ul (-n It-a 

-‘I'iiN ill the neiglibourhnod of tlie W aiih Wynaaiid 

and it has caused more daniifatc tliaii lanal, > ini-iiiy ih h-liiilimi .oid 
' i'sejimg the whole plant. The fuiiitus li-'i'- ai>o hcen ta.trd in twn in 
on nurseries, where it does a coiividerahle aiiiuunt <ii il.miayi'. ^ 
brown blight has lieeii reported from As-ani. I lai jc-eling. ,md 0 ylnii, 
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and also from Tea growing districts in other parts of the world. In all • J 
di-stricts of southern India visited by the writers, this disease is prt<c-j 
The following recommendations for the control of the disease are 

1) In nurseries : As soon as the disease appears, all attacked havi 
should be picked off and burned and the plants then sprayed with Ih.rili.,,. , 
Mixture. The plants should then be watched, and on any signs m pj 
disease reappearing, a second spraying should be given. All dead 
dying plants as well as fallen leaves on the ground should be removed 
burned. Slaked lime should be sprinkled on the ground surface i,t 
beds and lightly worked in. The nurseries .should be kept as open ; 
light and air and as dry as is consittent with the wellbeing of the pla;;;. 
Watering should be very carefully done and only when absolutely nect>s.c'.' 
in order to avoid too moist conditions and a damp atmosphere favourablt ’i 
the growth of the fungus. The surroundings of the nursery shoiilil i.i 
freed from weeds and jungle and kept as open to the sunlight as posui;,; 

2) In old Tea : When the old Tea is not badly attacked, it is best ii - 
to do anything until pruning time. Wltere the Tea is attacked all pniiiii;; 
should be burned and all fallen and dead leaves should, as far as pis-il,:; 
be collected anti burned. Slaked lime should be broadcasted at the i.;', 
of 5 cwt. per acre and forked in so as to bury any refuse that niaj' 
left ;tnd to clean up the fields. Manures wliicli tend to produce a r.qi 
growth of sappy wood and abundance of leaves, such as nitrates, iiii: 
lim, etc., sliouid be avoided on areas liable to the attack of the funt;;:- 
Nitrogen, if needed, sliouhl be supplied in the form of organic mamia 
such as Cattle manure, Pooiuics, Fish, etc., or better .still green dressint 
such as Dadap. Manures whicli tend to produce hard wood should !i 
used, such as Phosphates and Potash, and mixtures of Basic Slag. 
Basic Superphosphate, or Kplios phosphates, with Sulphate of I’ot.i-l 
Wood Ashe.s might replace the potash for the present. 

5S3 - OIdJum quercus on Chestnut Trees in Italy (i).- tboitek .\. in / i 
.Svrits n, Year III, N'o. I'J'.S.I* Florence, I-Vhraio' 

In opposition to BuRE.At:’s assertion that the chestnut tree is r 
susceptible to the attack of " tlidiuni quercus ”, the writer was able : 
verify with certainty on September 17, iqifi- u case of intense infectioii ‘ 
the new sprouts growing from tlic stocks of old chestnut trees fellcil in ti 
neighbourhood of Vittorio Veneto on the slopes of Mount Pizzoc. 

In 1910, Farneti had already alluded to the presence of "Oidiuii! 
on chestnut trees in the vicinity of Savona. 

Besides the oak, this fungus therefore attacks the chestnut, and .il 
the beech tree in Italy, as F.arneti reports from the Bolognese Appeiinin 
in iglo. The field of observation is thus, according to the writer, imn 
broadened .as regards the afinity of " Oidium quercus " with ds a-cu 


(I) ConOToing this disease see B. Nov. 1910, p. tSi ; K. Dec. 1910. pp. 357 . YM '■ 
U. March 1911, Xo. 9yS ; B. .April lyii, Xo. 1296 ; B. Jtuie 191 J , Xo. 1892 ; B. March : 
No,577 ; Ati.v icpr, Xo. 8,52 ; B, Dec. 1913, Xo. 1395 ; ». Jan. 1914, Xo, 7,5 i IW : 
Xo, 11S4. 
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.firing form whch may therefore be searehcri for. not only on the exotic 
fpiescntatives of the genns Quercus, but .tl'.<ron tlioset^f the genet. i ('.t.-tfiojc.i 
tlcl. Ptisania) and Fagus (inch Sotlwfjg,,!.), if its identity with Mu rosph,i(r.i 
Schw. or d/. alphitoides OiilT. and Manbh Ik* not .tcceplixh .\b 
tough the writer closely examined the locality, he was unable to fnnl other 
fiities of infection, and came to the conclusion th.il the stocks which 
coduced the infected sprouts nmst have been in very sjKvi.tl coniiitions. 

In fact, the virulence of the sudden att.ick w.is explained by the cir- 
■juistaiice that the trees in iinestion were felled for nigent re.isons. iprite 
of season, and between the 7th .ind tWh of July. There is no 
■oubt that the new shoots, weaker bec.inse of the seas,,n and tlie .ihitnde, 
„uld not have sprouted sixrner than the nndrlle of August, rlevelopii.g with 
iifcnhy and consequently being in a highly rtveplive condition, l hi the 
filer hand, the " Oidinm ” is at that time in its most active phase id' siMiie- 
e.iring and consequent infectiousness. Tlu-iefore. while tin' s|aviTu' reeep- 
ivitv shown by the chestmil is to he fe.ired - .dl the more tli.it in inan\ 
.,;i(ins, especially of the Appemrine. the felling of the chestnut woods is 
,;ic of the most extensive and reinnner.itive forms of enltnie llie eiicnm- 
■Xiiice above noted allows of the hope that when the 1 iee> .ue not felled out 
ifceuson they may remain practically innnnne fiom inlVelioti, 

iSt - Polyporus ScbweiniizH injurious to Conifers In Great Britain. M' skcv 

I M. in I'.f K«yal Si»Ui\h .\t‘--ti,uUur,il .s.iir.'i, \'..l. NXN, I’.ut 1 , 

])]i, ?6-57, ri. VII. Ivlmbiirgh, j;iiiuary i.iHi 

Polyporus Schu'clnUzH I'r., lias liillKTt«> Inm ivi;ar«kHl .fs a 
•[Kvies ill iiritaiii, but it would now mviu lo lu* iH-comiiu' imu h rom- 
p.nm. and may yet have to lx? looked upon .is .i ^rcal iI.uu^t tn cnnili-riuis 
crests. It attacks Uouglas lir and Silka spina- in IVilh>hiri-. .iiid Sails 
:iine in Midlothian. It has also been rmndal nn larch in l',nj;Iand ’I'lu* 
Ml produced is rather charactcri.'^lic Al ti^^t the wood Ih-i-ouk-s dull- 
Vk-llow. later it changes to dark brown. Hero iiinl llioro. mu, ill white 
Pitches oT pockets of inyceluim may lx- seen. The wliuK- nla^^ I'ecoincs 
'mtlc, very light, and is broken up by main tissuroM The <lee:iying 
rinnd has a turpentine-like odour. 

The following remedial and preventive measures are vugi-esiefl : i) Cut 
"I affected roots well above the place where the last Mgn nt rut appeals, and 
:ar the wound, z] Collect and burn siiornplmres while yming ; .;) Cut nut 
■lidly attacked trees and plant hardwoods in their place. 

V5 - A serious Disease in Forest Nurseries caused by Pend^rmium ff/amenfo- 

surn{i). —Weir J.^MES K ami irem-TKT I- l-wxi.-^Tin I-ifimW-..' I AV.rarfJf, 

Vdl. V, N<i. I 7, pp. ;'S»-7'‘',S- Witillim'U.ii, D C lanuary .m. 

In June iqi ), '.everal scedliiig.M.f I’imi^pmdctn-.,, l,aw>,, with Uie stems 
'overelv infected with .v disense cansed hy a s|H'eies nt Pmdermuwu were 
itxeived from the Savenac nursery of tlic f'nited States forest Service 
st Hangan, itont. 


Ii) See, B. Fcbnuiry lyiO, No. 25* • 
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On July 11)14. Ca^iillcja miniala Dojgl., growing in 
tile nursery site, was found bearing the fungus Cronartium cpieosh , ,, 
(f). and H.) .\rthur. N'o other species of Cronartium was found ■ ; 
.seemed certain that the fungus on the pine seedlings could be no nth, ; .1 
Peridermiiim /ilnmenlo'mm Peek., the aecidial stage of Cronartium: 
sporioiiten. On -May I, 1015. all of the two-year-old yellow pine 
beds were found to be infected with the fungus. Most of the inf,-, 
were found along the north and east borders of the seedling beds. 
patch of Castilteja miniala was growing on the edge of a lodgc-p,!, ■, 
{Pintis murrayana "Oreg. Coin.") .stand near the creek bank dir,.', 
northeast of the infc'ctcd seedling fieds. The winds preealent in t lie 
blow both northeast and southwest, which is an important factor in 
distribution between the two hosts: the aecidiospores from the ini,., • 
yellow pine being thus distributed to the Castilleja plants and the 
borne on the caslilleja leaves are transmitted to the young trees in the 'i. 
Towards the middle of May, this fungus infection was found to be ot -, r;. 
importance on the yellow pine. I'Tom fresh .specimens of the blistci r 
two plants of Ca^Ulkja miniala were inoculated on May 3, 191, > (hi M.o' . 
nredospores devclojied on the nnderside of the leaves ; later the tclr.- . 
spores developed, sporidia being jtrodneed on May’ ay. DiiplicaU i.v: ,; , 
inents were conducted at the field camp at Priest River, Idaho, with ])od h 
results. The characleristic filamentous structure of the aecidia oi; •' 
pine .seedlings and the transfer of the fungus to castilleja plants prow ■; 
fiingiiB to be PcriJermitiin filaineiilo'iitm Peek. In .May lyi.y, tlie iw; 
lodgepolo pine snrronndiiig the nursery was foinid to be infected liy I', :; 
dermiiim on the trunk, as well 011 the branches and needles. 

The trunk form (known hwally as the " hip canker ”) and the bra;, : 
gall form have been referred to Pmrlcrmmnt oerebriiin Peck by .■Vrtiii'k ,: 
Kern, lixperiments carried out, prove that tlic " hip canker " and •' 
gall-forming Peridermiiim of the lodgepole pine are Ixilli Peridernu 
fdamentosmn. 

On .tfay 17, tytp, aecidiospores from the " hip canker" of 
cOHtorla, were sown on two plants of Caalilleja miniala. On June ,1 ”.ii -I 
simrc.s were present on the leaves. The teleutospores appeared on Ja; 
14. The Cronartium was identical with that previously produced liy •; 
inoculations on Caslilleja miniala xvith aecidiospores from the Periiierniii:;: 
on the 2 year-old seedlings of Pinits pmidcrosa. This deinonstr:Ucs i': 
identity of the “hip canker" Peridermiiim with Peridenninm filamcn'-ai-- 

The same may be said for the " branch-gall ” of P. contorta’. r.ccid: 
spores from 1 lie gall-forming Peridermium'ou branches of lodgcpoK- I ' 
sown by the writers on plants of Caslilleja miniata, gave origin in 
cases to Cronarliiim coleosporioides. Peridermiiim stalactiforme and s 
whicli causes the blister rust of P. eniilorla is also identical with P '■ 
mentosum. 

The absence of oaks ((jnercus spp.) the alternate hosts of P ' 
nessii and P. cerebrum confirms all that has hitherto been said. 

The yellow pine seedlings in the nursery were free from traunii'; 
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It is safe to draw the conclusion, therefore, that the spore ttilu"' 
•nh produce the infections in the seeillin«s penetrate the lu'sl in the al>- 
of n.11 surface openings due to mechanical injuries. The peiiotl of 
velopiuent between the time of peiietratinn of the host ami the appeal 
of the aecidial eruptions on the stems is about lo t<i 1 1 mont hs. T)u‘ 

• spores could liave laeeji either sporidia from the sjveies of Trie 
; .)i! on CasiiUeja nuniata or p«>ssihly aecidiospoics from the Murmiud- 
Udiicix^le pines infected with Hlamtntouim. In June loi.S 

" A'as made in the surroimdhu^ area of Saveiiae nur->eiy for .i tlis- 
, . Ilf half a mile. Fifty jxtr cent of the hnlijej'K'le pine >land in close 
[ ^,,niiv to the beds was badly infceied with F. /i7amc‘»;/csjrm. 
was found growing in abundance luuler llio tree*., 
hsperiments are being tried in order to control the ilisi-aM-; ilu iol]i>\\- 
measures may be adused ; 

i) spraying the seedlings in the iiuiscry beds witli the usual fungi- 
. V iluriug the infection period ; 

>] eradicating and destroying all infected matciial . 

]) felling and burning tlie alternate luM tree^ in the i:eighhoiiihnoii 
K* nurseries. 


AK.WITIC and other INJURKU'S 1-I.!)\0-,RIM', 1’I,.\NTS 

Orobanehe ramosa and O. cumana Parasites ol Tobacco in Roumania i . 

I -RTNTESCO I, in f'l'ertiliil AV.;,' /'n/ii/n, .:l II, 

lart i-t. PI'. i<.- 3 i,Hgs. 6 , 1 'l.c: Y.Miin, l-.'ii !■;. pp ' I'ic- - M. .""I r.'tt i i. 
•,j,. Biikarfst, ... . , 

\mongst the niinierous foes of toiiaeco existiiii; in Roininmi.i, tiie 
IjncMceae hold the first place both lor the vast anioimt "f barin lliey 
and for the rapidity with which they spread 
The species known in that rci;ion arc two: ninpo,, t,..\ 

Orohanche ramosa E.) and Orohiuiclw lumaiui W alb., the l.i't b, ini; 

V tor the first time reported as a parasite of tobacco m R.ann.ima. / ir 
u\i ramosa, commonlv known by the names of lapio.ii inni.i 

■.unulni ” and '' Cicee ”, appears about the end of June, 
when the season happens to be very rainy anil damp in the s e. on. 
i of July or the first half of A.-siist, It ...ay t.c sa.< ” 

whole of Roumania having been rep<.r1e.l from • ^ ' 

i.icani, (Neamtu), communes of Maea and Itra.la, ivolan I, s URo 
...ni (Greci), Macin, and is very freqi.e.if ... the nortber,, .hstn.ls of IX. 

^There are however, two large sej.arate .eiitres of iiifeclion, oik m 
:th Dobrugi’a, the other in Moldavia in the distr.el " 

-ides tobacco, this Phehpaca an,acks .....ner.n.s other u.U.s.h. d ,.nd 


■i.See«.Junei9..,N-o,."5.‘i, a.1.1 B. .tune .'.H, V SC?. 
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wild plants : hemp, Cucurhita Pepo. potato, etc. It is reported for th 
time in Roumania as a parasite of Filago avvensis, Veronica oijidnuy 
Cuburbita Pepo at Suluk (Macin) and near the monastery of Cocos I'fr ;, 

Orohancke citmana Wallr., a plant but little known in Roiitiunij, 
spread from the south of Russia to Dobrugia. where the writer 
to collect several specimens attacking tobacco in the neighbourh.K,; 
Cocos, 

The writer gives a long discription of both the species imfiur l u- 
nation, of their varieties and sub-varieties, origin and geograpliiial,|[... 
ution, and the means of control used against these parasites. 

5A7 ~ Turnip vieed (Rap/strum rug^osum, All.) in South Australia, as;, 

n. W. in 'I'hi' fiiurnal 0/ 'hf fkl^artnun* ‘>r A jiculturf nt Au.^truO.ii \',,j v 

Nu, <5, pp. 472 |7>, 2 Aik'liiidf, lyi.v 

Rapislrum ru'^osum was very prevalent in ipij in the wlieat liili. 
the Northern districts and elsewhere in South .\ustralia. 

As a means of control against this weed, it is advisable to allow it t, 
grazed by sheep who eat these cruciferous weeds and destroy the n',,;’ 
Also, careful examination of .agricultural seeds coming from 
infested by Rapislrum should be carried out. 

jS8 - Carr/chtera annua, in Australia. lii i.ss i u, 

DREW If. W. ill Joiinua lit thi Ikf^arfmcnl of A',;i'iciiUun’ uf SdUlh ,\; 

Xo. 4, pp. Atklaidf. 1915. 

In August I<ii5 a new plant belonging to the cabbage or imi-', 
family iCruciferae) atid submitted to the .Agricultural Depart mem , « 
identified as Carriclitera annua (I,.) Prantl, which has not ])rcvioiisly 1 , 
recorded as growing in .Australia, The plant was not noticeable i!i 
than a couple of years ago. but now extends over too to 200 acres in • 
neighbourhood of Port Piric (Smith Australia). This plant, if nut ess 
minated in the near future, is likely to become very widespread and i',i, 
much trouble. Steps must therefore be taken to eradicate or re-!:: 
thi.s weed by the local authorities, or private individuals, on whose Lind; 
may be found growing. 


INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

3 !),j . Some Injurious Indian Weevils {Carculioaltlae). — .m.ikshm.i. > 1 ' ' 

in 8ulUi\n vf EnUmvUy.tciU Kestarch, Vol. \'I, Part 4 , pp. 3<»,5-37^, ^ ' *»' '■ 

l-'chruary xijifi 

Six new species of Curculionidae injurious to cultivated ])lants. :i:i- 
ported from India : 

l) Emperorrhinus defoliator, in the following districts: (I’linj; 
Chawai, Kulu, Kangra ; (Sikkim) Kurseong, Darjiling : (.Assam) Klrssi Hn 
It destroys the foliage of the alder {Alnus nitiia), peach, apricot, js 
apple and cherry, •’) Conialus indicus at Pnsa (Bengal) injurious to 
rix indica. 3) Ceuthorrhynchm porlidacae the larvae of which damage : 



OEXKRai.ITIK^; 


.jve- of purslane [PorltJaca oler.urj) at I'usa. 4I It, ins d.uu,ii;es 

>anie plant by Ixning the stems, also at Pu.s,i. .\lht's,ip^nt,t ory:,ii‘ 
,,,nks rice at Coimbatore. I’illiapnr.mi. (loilaven (M.ulras). o) 

jtntlli, a pest of water melons, at Cttimbatore t.M.tdr.is). H.ui.ig.tlli 
r„l Hagari (Bellary District) ami Koil|utti iTiniievelli District) 


Insects Injurious to Cultivated Plants in the Nyassaland Protectorate ( ■ c m »- 

s.tN C. in \yassnlit,ht IVaOTC-m.'c. .tioiti.i/ A', s-fi .< :i;f ,1^0. it.'.'tio Iht 

.,.1, itulin: .rut Miinh, oo.s. l»ic .50 is /.omlu. NyassU.uia. i-os 
Cotton. — Among Coleoptera the following may lie mentioned : l) 
,,ia or more species of the family of .''I'rifafi.n'hf.ie. espi-ci.illy I'lji-sior- 
1,1,1 tnvittala Sell., wliich eats the pmls ; a) a Tenelirioiiiil not yet iitenli- 
ifil. discovered in large numbers at Nyachi|X'ii ami N’amiwaw.i. wliete it 
sjiires the leaves; ,4) Oothecti miihibilis Sahlh. (I.iin. ( 7 ity.oimWri/,i,-l which 
,1.0 attacks the foliage; 4) Apwit iirmipcs Wagn. [('iiritiliimi,l,i() which 
j.is spread with extraordinary rapidity in the plantations, dcsttoving the 
urk of the plants just above the collar, after .in Apicu att.ick an inva- 
.jmi of white ants generally follows causing the Itnal dcslimtion of the 
l.iiits, Uprooting and destroying all intected plants is the best means o) 


..iiitrol. 

.\mong the Lepidoptera are: 1) Dipiirapsis nisi, in, si Hinpsii ( " led 
aill-worm ") ; 2} Clilorideii ubsclehi i\ (" .Xnieriean inill-woim ' ) whieli, 
■lesides cotton, <attacks Cicer nrit/inuiii. ll,H,iiitliiis ,iiiiiiihs. hemp, com. 
Nmind-nuts, tobacco, tomato. Manis spp,. Itrnssioi spp .md otnaiiiental 
jiiants belonging to the genera Solamim, t'leranium and llibisens; ;) /’no 
ii'iiiii litlira I'., abundant during I'ehrnary ami .March; 4) luirhis iitsiiliin,i 
lliiisd,, which also destroys the leaves and shoots of Hihistiis ,iiid is often 
: amd in the pupal stage in the trunks of Erio.iaulrim. which may thus be 
numbered among the host plants of this moth; a Bracouid. /\/i(,gas (?) is 
iiported'to be a parasite of Earins: 5) .sye.Wrf i/i'niga/a h. ( cotton, leal- 
I'lller ”), abounding in the regions S. hi. of hake .Nyassa ; among its natural 
inemics are two Chalcids, some Hraconids, and an I-aiineiml , o) / nrlrn sp. 

cotton shoot Webber " ; y)Acroarcops bifiisdoln W'hiiii. (?) " cotton leaf- 
miner " ; 8) Hvpolymims misippiis lann. ; <i) < nhpsilin sp, ; to) Acmi 
!:,i (Hulhii Feislh. ; it) Ophiusa sp., whieli atl.icks ami sometinies almost 
oira],letely destroys the foliage; ir) Cvsi,i„pliil,i Hiihn. ; 1,!) other 

Upidoptera not yet ideirtified helonging to the families Si'ihiiilne, iy- 


'^uinlriidae. and CcOfnetridae. ^ 

Among the Hemiptera are mentioned . i) Dysiierais iin^rnf.isnatus 
Stal. and D. intermedins Dist., eommon especially on the river b.oiks ol 
the plateau ; thev cause the pods to lall off, |>remature flowering and va- 
rious other anomalies in growth and development ; a) (Ixynirnciis imi- 
''riiipcnnts (?), common in the districts of Port Herald .ini . puna , 

■ Imip/ocnemis curvipcs F., which has as host plants Ik-skIcs -oU-m, also 
Hdnmthus. Dahlia. Hibiscus. Mango, Ficus sp., Hrachyslem sp, and man. 


I) Set B. July iyi4. 6'jo. 


{l-d ). 
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annual or perennial I^uminosae ; 4) a representative of the Memh, 
dae : 5) a species of Jassidae ; 6) Aphis gossypii Glover etc. 

Tobacco. — Thi.s plant does not in general suSer much from 
attacks : the following may, however be recorded : i) Prodenin Jit.,, , j. 
which also attacks cotton, as has been already mentioned ; ascomru] o, 
arsenate of lead treatment is advised and also the collection and (kv-t:-, . 
tion of larvae and eggs ; amongst the natural enemies, besides the in,,, ■ 
parasites already known, is also a bird, Corvus scapulatus Dand. uln 
destrovs a considerable miinber both of larvae and adults ; the writi r u , 
able to examine the stomach contents of two of these birds and fonir! ; 
one of them 7 larvae of Prodeniu Htura, 24 specimens of Termes 
binn. and r species of Camiite ; in the other, 2 specimens of Gasimn ir-^i,. 
(?), 13 Termes bellicosus, ii Prodenialitura ; 2) Phthorimaea heliopa 
(" tobacco stem caterpillar ”) ; for which it is advisable to destroy nil 
infected seedlings in the nurse ric-s . 3) Lasioderma serricorne F. ; 4) 
sp. (" cutworms ”) : 5) Hippniion ceUrio Linn. 

Maize. — Is attacked by: t) larvae of Rmseola fusca HmpfPjth;' 
penetrate into the thickness of the cob, boring long galleries through it : t!;, 
plants thus attacked wither and break off very easily at the least irn;,;; 
or breath of wind ; these larvae apjiear very late, when the maize is alii], -: 
ripe, so that the damage is not extensive ; the late varieties are thus iitc, 
subject to injury than the early varieties ; as control, it is well to remuv, 
all vegetable refuse from the infested fields and to introduce the pr.uui. 
as yet not applied in these regions of topping the plants 2) Chlaridea s' 
soletu F,, Cirphis lorcyi Oup. (?) Eublemma sp. injurious to the lloivii-, 
cause lesions that open the way for other insect attacks or for cryptogam;, 
infections, etc, ; 3) Elaunon erythrouphalns Oliv. (?) ; 4) Arctiidiie, Lymji:- 
triidae and larvae of Catopsilia sp. damage the leaves. 

Other Cereaes, — Wheat, barley, oats and rye have been injimb 
by white ants, and in the district of Fort Johnston, a swarming of locu-!- 
has occurred in the wheat fields. 

MtiSTARP. — At Namiwawa this plant has been attacked first by tin 
larvae of Athalia .sp., then by Aphis .sp. and finally by a bacterial di'C.ci 
that completely destroyed the crop. 

Helianthus. — Is attacked by Anoplocnemis curvipes F. but "ii; 
slight damage. It may be useful to plant many specimens of Hehmth 
in the cotton fields, as Anoplocnemis may be attracted to these plants i' - 
which it shows a marked preference, and abandon the cotton, tioa 
arietinum a favourite plant of Chloridea obsoleta, another encmv ,■ 
cotton, might be nsed similarly. 

Maeoo, peach, pineapple. — Have been attacked by DrosopliilhJh 
that feed on the unripe fruit ; some Scarabaeidae eat the ripening ft'"' 
of peach, especially Plaesioorrhina trivittnta Sch. 

Mulberry. — Twospecies of scale insects attack this crop; Dnof'' 
pentagona Targ. which has for natural toes in Nyas,salaiid a fungus, perlinp 
d/flcrocerfr, and a local species successfully controlled by two Lepidop's-ts 
a Pyralid and^aii’^/Tr/Wonma. 
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Kiuiya S. Wi;a;<:«s-is- -Six'cial .-.ttemion bu ^mvoii io Hr- I.uvu- 
ih-U-ronyymui Uncosy, ui Hnipsn. that injure the f. jia^e ; thi- in^M is 
Rul throughout all Xxussaland from the ih<tiiet of Zoiuba to tli.it of 
sjje and must be also fairly coniinoii at Mbaiva ; the larvae ol l/.,.ss,.;ia 
tjlis Hmp. perforate the bark ,md peiietr.ite into the /one of the 
.allium, causing large and varied exeiesceiiees on the tiiiiik .iiui iii.iiu 

; Report on some Coccidae from Zanzibar. >.rkkn rnxvsc i-; m n 

Vt.l. VI. J'iin Udiun i,.*. 

A lir^t ^’Omprisinj; llic folltuviiii* >]Kviis volUvtcil hy Dr W M Ailiis: 
Ict/yit seychclIayni}J Wostw., on limonii ; batnhu 

• Hth*. , on >tcins of l);iinboo ; /Vt /fj'tc .ii'( ,v,s , i/;/ Uisso. oji 
•‘nil bolls, inidcr the sepals ; /’s. ('.u-eu, tood-phoit net iiu ntiini- 

A P,s. perniciosits Xewst.. on Sliu-slm, .) ^:lK'u^bitsKvtnl^ iil.iut ; . ir- 

..'I’lN Ckll., oil cotton atul uu ( ; (.iwimuni luspt'iiJuin 

mi indigeiKHi.-; fi-Tti : P. ; t'.reeii. on ooiUv hbivi-x .nul viuiuv; 

'iiiiiuil shoots; Pulvifhtfhi (iiUiy(‘tir (lu-en. on vi^-in,i| ehilift- atii! on KmI 
iuffu : tcrophisfxs Coiiist.. on -^r.j'issun.t ; 

africana Macfie.. <in lA-:.’nniiiion> climber; 
niid . 1 . dcsfnutor IV^n.. on Ini'k tif eoeoiint ; .1, r/n/vo' 
Morgan, on stern oi see«lliug inanoo ; .1 fu ns A-^lmi . on mv,.' ‘.i.ilks ; 
Sign., on luisk of coeomit : .1. tn'i'hififomus iheeii, on jioiuelo 
;,7i(s dccuituuM) leaves, imligenon^ lern. I-u hs nnd yomtg Ciitu-' 

Diaspifi pent'jf^i))ui Targ. on Uihisius and papaw finilx 

tried PapiiVii) : Hemichioii.tspis minor on hoxk of eoeonnt ; 

; Hdspir, sp,, near rhotioilcndn ('ireeii. on sis.il heinii (-Ica.c ; 

-.kiidspis loHi^irosiris vSign. on colTee : l.cptdosnplus ciifuold I’.itkanl, on 
:.in:;e rind and young orange tn‘e>. 

; Notes on Samoan Coccidae. - I'oan-k k w .ma ti.rhh«. i in /.-../tMi . r / n; . 
'<o'!“.icnt Kesi'dfch, Vol. VI. I’nrt i. pp i":. i IMnn.itt i , 0 ' 

A list of coccidae collected in Samoa ineliidiug the three new >p<eie^ : 
■'.iendfipis Sdnwdfte! on palm iree> ; Aspidiulus pdii'^ocnsts. (.n <.'oeonut 
•>ks; and Lepidosaphe.^ woorsi on tink> of orange lree>. 'I'iie t)tlu i >pe 
eiuunerated are : 

{slerolecdniuni hanihusdc Bdv.. very alnnidant on It.unhoo; rntiars 
>' 'Htdlis (Green), Coccus vtridis (Green). Lccdninm psulit (lO-eii. and Puk i 
irid psidii, Marsk, on miideiililied plants; < etopidsfes ruhens Mask,, 
xtreiiielv abundant on mango ; Sntsscliit ni;^r,i (Nieln). ho>l not ideiilitied . 

■:cdc (Bern), common on oranges and several <p11k-i jilaiils; S. ht-misplmc 
■ I (Targ.), on several fliflVrent liosts ; /i/tctf/ymnofits Sign., 

■1 unidentified host: Chiomtspis cilri. Omist., very abundant on oraiigi-. 
ionichionaspis aspidistrac {Sign), on palm, banana and orange < 1e. , Aspj 
>ius cydoniae Comst., on orange and an miidtiitified plant ; Chrysomphd^ 
o msi (Mask.), on coconut husks; Odotmspis sccrcto Ckll., common on 
c.uiboo : Lepidosaphes beckii (Newtn), verv emiimon on oiange ; A. idovcni 
on orange ; apparently mnch less eoinnion than L. hechi : Pdrla- 
'fia cinerea Doane and Hadden, comnion on orange. 
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- On the Existence of Two Annual Generations of the “ Elm-galerucella ” (g 

teruca luteo/a F. HQller) andUieir Alternation (iL -lecaiuan a in < L/ 

nndus hebd'JtnaUaires dfs seances de VAcadhnte des Sciences, \’oI. r6i, Xo. 13, 

Paris, March 27, iffiO. 

In the region of Toulouse the “ elm galerucella ” lays its eggs ,jh 
under-surfate of the leaves of that tree, from the first days of May t,, 
beginning of September, that is, a period of four months. There ,iri _- !» 
successive generations each of which reproduces itself in about two uir):,i' 
The second generation produces a third, the hibernating one ; this geiir-., 
tion constitutes the first spring generation. Kut as each female lay, p,,., 
at repeated intervals during a period that may extend to one and a h, 
months, the adults of the second generation appear before those of thi; ti;.' 
generation have finished laying their eggs, and those of the third gentr 
tion before all those of the second generation have finished reproihuir,. 
It happens, therefore, that individuals of " galerucella ’’ belonging tu t» 
different generations are found at one time on the elms. It may be jv,.. 
ible that adults of the second generation which have not yet finished lav::, 
their eggs should hibernate and continue to reproduce in the follmv;;,, 
.spring (thus forming the yfrs/ generation of the .successive year) and th., 
certain adults of the third generation should commence laying their ly; 
before hibernating. 

5<)4 - Control oi Injurious Aphids by ladybirds in Tidewater, Virginia, flnk ; , 

VID ill, in Virginia Truck T.\f>mmenl SUUton, Bullcttn 15, i>)>. 3j;-35y, l-'igs, Nnrf ^ 

Virkfinia, 1913, 

The control of apliids, or plant lice, by distributing ladybird.s un 
large scale originated in the State of California. 

Shipments of ladybirds from California to Norfolk were begun in i ii 
The plan wa.s to establish colonies of ladybirds, whence they could inti::; 
spread throughout the entire truck section of Tidewater, Virginia, Duri;; 
1910 to igii several colonies of two species Of ladybirds, the spittc 
ladybird {Megiila macidala) and the convergent ladybird (Hippodm-. 
convergens). were liberated, but the largest number of the convergent l.ii! 
birds was established by the writer during the years 1913 and 1914. I 
all. 2t colonies were distributed, making a total of nearly a million lati; 
birds. 

The colonies were placed within five miles of each other and wi-i 
usually liberated during the early spring ; a colony contains approxiniatei 
from 50,000 to 33,000 ladybirds. 

The life of a ladybird from egg to egg is from four to six weeks. Tl 
life of a larva is about 20 days ; that of the adult ladybird varies from - 
to 50 days. 

The number of aphids eaten by a larva during its lifetime is abn 
250 ; by an adult, from too to 1,000. 

There are five generations of the ladybirds in Tidewater, Virgiiii 


(i) See D. (X’t. 1914, N. 968. 



MEAKS OF rkEVENTlON .\Nl» CONTROL •’It; 

iring J^b’ August the ladybirds for the most |rart dn not hreerl. and 
j partly inactive. 

H. coftvcTgens prefers smaller, soft-bodied aphids, and is very fitnd of 
e cabbage aphis {Aphis bmssicae L.), melon apliis (J. ■■os.sr/io I..).spin.uh 
Jas {Myzus persicae Sulz.) and bean apliis (.1. riimuis L.) ; when food is 
.ifce it will feed also on other .spee-ies, anil does not disdain even .l/iicro- 
o,nm rudbeckiae Fitch, a large red species which is eonimon on golden 
;,ir [Ruilbeckia lacinata). In extreme eases it will feed on other sucking 
iccts, like the egg plant laee-biig. and ,dso on the eggs of the ]iotato 
^tle, nr even the pollen ot certain plants, paitienl.uly m.iize. I'hu - 
'ji,i is less discriminating and feeds on any s|Hries of .iphid withm te.ieh, 
it first to leave for hibernating ipiaiters is the s])otted l.idyhinl, usually 
jcut the middle of Xuvendrer. The convergent ladybird during uuld 
.jn-rs may continue to feed as late as C'luistmas. 

In California, the ladybirds hilx-rnate during the winter in the Sieii.i 
.Hiiitains. In Tidewater, Virginia, the convcigeiil l.ulyhiid hihern.ites 
! proximity to the feeding areas in weeds, debris, or in the ground. The 
cttcd ladybird hibernates on trunks and stumps ot oak trees. 

There are very few natural enemies of tlie l.ulyhiids though some 
inis feed on them. A large number are proh.ddy destroyed b>- iieisoiis un- 
imiliar with their utility and who misake them for injtiiious speeies. 

The ladybirds are considered valuable as eliveks to sjxir.ulh outbreaks 
i aphids. Where the ladybirds were coliuiizvd, no further serious trouble 
nm aphids lias been reported. 

aj - Natural Enemies of Sugarcane Boreis in Java. v»s hkkoodtI' m 

.Ill Min hft /Vfii’/v/iiliert I'in.r lh‘ jat'ii Stuki \i.it \ uu i.i i;*'. I'l i 111 Suia- 

I'lliii. !'U5. 

\ catalogue and description of the natural enemies of the Sugar- 
.me borers. Of the latter, the following s])eeies are known in J.iv.i : Hui- 
Mr, I slrialalis Su, {“ Ocstreepte Steugelho, rder ") ; f VnVo inpiscileltus Sn. 

Gele Topbootder ") ; Pcirpophaga inlada ,Su ( " \\ itte '1 ojibnotdei ) 
rrzplwlita schistaceanu Su. {“ (Iratiwe Ifoorder ). liie natural enemies 
re divided in two groups: cgg-]iarasites. and laiva-parasites : among the 
irst, Phanurus beneficiens Zehntner attaeks the eggs ol Duilrdni. ( hil» ami 
’(irpophaga : Trichogramma australicum (liraull attacks llitilraen aud other 
jjiirious insects : TricJwgrammaUiideii fnimi Zehnt. attack'- Duitnicu and 
.rjpholila. In the list of parasites of the larvae ot !>uilr,i(.i ami ('Inlo. lu- 

ects hitherto unknowTi in Java, are : i) Iphiuiilux iiiediiiousOim.. Ipuau- 

ir sp., Cremnops paniifasciaius Cam.. Cramwps sp,. M, s„dcwnda(s s],. 
.11 in British Guiana ; 2) Ophion miiunlii. in the Wand of Mauritius ; ,1) 
’’uchinidae spp., in British Guiana and Porton™; 4) hmlcrma 4 icnialum 
ammoii in British Guiana ; 5) an Flater and Chanhogmilus margimilns, 
Misferius elesans in Louisiana. 

Of importance are: Telenomns sp. and llepUismuru amxhncata Cam. 
nemii-s, the first of the larvae, the second of the pupae, of Duilraeii in 
Iritish Guiana. 
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In conclusioQ, rletailed particulars are given of the experimeir- i- . ^ 
for the purpose of spreading and breeding Trichogramma and PhdK.w. 
which are without doubt, the most efficacious parasites for the ci.iitr, ' 
tbe borers of the sugar-cane. 

596 The Effect of Cyanide on the Locust-borer (Cy/Iene robiniae) Injurious ; 

the Locust-tree (j). - i-llsx wesley i\ in Scutuf, .vcw scrivs, Vui, xlh. v 

jjp. 72(1-727. Uanetstf-r, I'a., 1015. 

The researches of F. Sanford and C. 11. Shattfck have m l ii 
seem probable that at lea.st a part of tlie borers in infested locii. 
might be killed by introducing small amounts of potassium cyainJe :: ■ 
the trunk and bark. 

The experinienl.s conducted during igij, in Illinois by the uivr 
with potassium cyanide and sodium cyanide gave completely ney;;!-; 
results. 

The larvae were unliurt and continued to bore and e.xcavate tlu « . 
within si.x inches of the auger holes. The cyanide had a vers injiDi . 
eftect on the trees, the bark was dead timl tlie wood discolored tor a van s, 
distance around the lioles wltere it had been placed. 

597 - The Spring Grain Aphis or “ Green Bug ” ( 7 oxoptera graminum t in Amt- 

rica. — VVRHnTFR (•. M- in C mUd ^(atfs lk('iirh>u >U oj A^riiulluu', .' '.t v 

(Urcultir N'o. 55, jtp. 1-3. l i^s. i-,i. Uitsliin^'lnii, ]). V , I‘i I'fuaiy 5, Mid 

The spring grain apliis {Toxopiau iirnminum) popnlarl\- kimui! ay 
green bug, has appeare<l in grain fields in Tennessee, Texas, Oklalioina, Ka; 
sas, and north-eastern New Mexico. It is probable that tlie gruii Iny; :■ 
also in .southern Missouri and Arkansas, as it is spreading niiu'li 1 nil lie 
north than usual. 

These recent outbreaks have been iiole<l as origijmling largely in lal :• 
of early sown wheat, or in wheat fields following oats, which are attiUMT 
by preference and may spring up among the corn, thus attractin'.', '!.■ 
aphids, which in consequence .spread to the wheat crop. 

The principal natural enemy of Toxopteru is Ap/iidius ti'slaiwipcs aim 
lays its eggs in the body of the green bug, and the young, hatchiia: ir : 
the eggs within the body of the llo^t. ultimately muse the (hath n; 

As a means of control the fields slioiild be carefully watched, ami t;;' 
spots where the grain changes from green to yellow should be plni.crv 
iimler as deeply as possible and the ground harrowed and ri>llcd, .''i: 
may also be spread over the infested patches and burned. 

v)8 - Thrips (Bagna//ta oryzae), n.sp., Injurious to Rice in India, wnu m 

H, ii) IhiUffni- o! KtS(arch.\o\.\\. I'art j, |ip. 35 '■ ' 

I'fbniary Miti. 

Thrips [Bagnallia) oryzae is reported from ira<lras and (k'^nilx.d - 
new spcrdcs injurious to rice. 


n) Sci' E. Oci. loi.*; N'<'- 
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^ . philephedra theobromae a new Coccid Pesl of Cacao from Trinidad. 

..BEE-N- KKNEST E. ill Hlltt.'lB .M Fi.: ... \\l VI, l-.il! s. |.|. 1-- 

pj,..;. 1-3. I<on«lon, February i 

Rejx>rt on und d6scri])tio!i of a lu-w ot'ccui . 

oil podf' of Theobyontit ttfctio; tlk‘ iiiveit^ wcu* I'liolo'-fd m a cailiui 
.,,1 .aul attended bv the .mt. tluii ii.iliii.il enemy. 

- AgrioHmax a^iresfis, a Gasteropod causing Injury in Market-Gaidens in 
ihe State of New-York.- ihkir ciu-iins ib.wk m , b.. n.w .‘biu.. \,i m.mi, 

S' 1100, p. I31‘- I.,uuca>tt-r. I‘a , lau. _•*' 1 ,■!. 

During llie sununor of 1015. !.., ianM*il o'u>iiUT* 

i,ic damage in market-gardens in varnms IiumIiIus hi New Veik Sl.ile, 
i.tjeking the subterranean as well as aeri.il |Hinii.ns of the pkiiils. .\t k'.i- 
..ndaigna and Rochester it damaged lines liy liellnwing .ml luge g.il- 
-;ws in the tubers ; at Cyraense. il was Inuiid .iltaikiiig eaidiilnweis ,iiid 
.:mce together with .1, campi'siris illimuyl. 

01 - Animal Pests of Fruit Trees in New South Wales, i k.....i.v i w w ..u.ii.ikmi 

W, 15 . in n( I-I .Lrri .v/fii/. , .\< ic > n'i.''. il ...■, } .<t If. N.i . pp 

rtilh Fi.i^ires. SyiliKv, 1015. 

A (.alalogue of the aniiuai injiiiit>u> in hui! tiir'' in N’rw 

Muth \Vnk*s, with illuslralivc notes on ’.In it liu- liiiioiy. distnlmtiirii aiul 
the amount of danuigi.* they cauM-. 

Codling Moth ” [CiirpiKuP'^k pnuhkuUk Linn.). Tin- .i«luh iusoots 
jtpe.ir towards the bcgiiming of (Vtolu! at Iil«v-Mnniiig tiiuf. ti'juilalo 
.-.il lay their eggs on tho appk- tl«nvt.-r> ; iho larv.u' h,ttklu-«i Itniii tln'-i' i i;gs 
idietrale the fruit as it forni<, iloslniying tin- Mvds and >]'<'iling tin jaili) 
half the apple harvest is ruiiu-d cVk iy )\ \\ in tlii^ \\..y. ) i a oniit io!l- 

:ii; this iuscvt, such good results have him tilnuiiud m 1 hoc last \ cais isith 
i:*riiate of lead, that the Govciniin.nt lias made a law lot ninh iing ohli 
idtorv the use of that insecticide in tin- a|iinn}»iiutc 'A-.isdUs Tin- iii>t 
fiiplication should be given within five days .,1 jIu* sladding "! Dk- lu lals. 
tiiJ the others successively in llie hiurtli. •'i\tli, ninth aiiii imlh week 
.:ter the flowering is endeii. ’* Woolly Aphis 01 Anieiiian Itlight 
:^chi:oncura l(ini[’era appears on apple t fees in the snimnei and 

trends rapidly 'when the leaves fall ainl tile tiist winlei laiiis l.egiii. 
Pre insect cannot resist hot or ^tnaig wiinls. ami frefpunll}- ni the West 
i'.iaiiy dead insects are found lying at the f(Kjt of the trees ailm a peiiod of 
hut winds. The mild elimatc of New Sniitli W ak-s is favomable llinaigliont 
■he whole vear for the developineiit of thi.s apliid. wIiom- natnia! foes, 
::uliKling Lcis conformis. do not conslilnte a snOieieiit < he. k to its Mpiemk 
The best control'for Schizonenra lanv^cn’ is. besides tiie use ol llie usual 
lii'ecticides, the introduction of resistant tyjies, u(Hin whieli other \anelus 
im^ht also be grafted. “Northern SjA brought over Irotn 

his yihown itself completely immune, and the Majetin \anil> las a o 

jirnved very satisfactory. . , 

During the spring and early summer of ipM'H ■* parable apparent l> 
i'kutifiable as iabaci appeared in large numbers on pear, 



77t> IN'SKCTS KTC., IXJURIOL’S TO VARIOUS CROPS 


and other fruit trees in blossom. The damage caused was most seriij,-; 
the fruit did not form and the harvest was reduced by 75 per cent, 
least injured were the early varieties. The virulence and extent ot ii, 
attack may be explained by the climatic conditions which were muiHi.,;i\ 
favourable : a mild winter and a warm dry summer up to October 
means of control the application of tobacco e.xtract and soap is ad\ i>v.' 
good results were also obtained with benzol, wliich has the advantage .a 
killing the insects and at the same time not injuring even the tenderest shr» ,1 . 
" San Jose Scale ” (Aspidioius perniciosus Comst.) on apple, pear, cherr'. 
plum, peach, apricot, almond etc. 

"Mussel Scale" [Mytilaspis pomorum Bouche) on apple and jjt,,; 

" Apple Root Borer " {Leptops hopei Schon.) on apple, vine and utb.,: 
fruit trees. 

" Pear and Cherry Slug ” (Selandria cerasi), on pear and cherry. 

" Brown Apple .Moth Cacouia usponsina (podvittana) Walk. J. 
common on apple in South Australia, in Victoria and in Xew South Udk- 

“ Shot hole Borer ” (Xyteborns solidus Kich.). Injurious to appl... 
pear, and plum. .\s means of control : cut away and burn all infecteil part- 
manure abundantly to .stimulate growth and strengthen the plants -n „ 
to resist attack ; apply a solution of carbolic acid and soap. 

Bryobia pratensis Garman. — Attacks and injures apple and pt-iir 
Damp we-ather is unfavourable to this insect, dry weather favm.r- 
its growth and spreading. As control it is advisable to use sulphide e; 
calcium, applying it at the end of the winter and in early spring so as tn kill 
the egg.s and newly hatched larvae. 

“ Pear-leaf Blister Mite" {Eriophyes {Phytoptiis) pyri Pgst.) -■ I);! 
apple and irear. As control, apply kerosene emulsion or sulphide ai 
calcium after the leaves have fallen in early winter, repeating the opc-r.iliiui 
if necessary at the end of the spring before budding time. 

"Pear and Cherry Tree Borer” (Cryptopha«a spp.). — .\rt- inji;- 
riou.s to pear and cherry ; it is easily controlled witli kerosene. 

" I'ruit Fly " (Ceratith capitala Wiedm.) Generally on peach, nram’r 
and less frequently on pear and apple (in New England). Means of con- 
trol : i) gathering the infected fruit either for destruction or for bnilii::; 
so as to prevent the emergence of the larvae ; 

2) dig deeply and frequently into the ground, turning it up so as t 
expose the pupae hidden in the soil. 

"Painted Acacia Moth” {Teia anarloides Walk.). — Damages t!)i 
foliage of cherry, apple, rose, pelargoniums and other orchard and ganlc:: 
plants. 

" Emperor Gum Moth ” (Antheraea eucalypti Scott.). — Feeds n: 
Eucalyptus leaves but is occasionally found on apple. 

" Grey-streaked Climbing Cutworm ” (Prodenia litloralis Eoisd.! 
Occasionally attacks apple and may be controlled effectually with iipi’h 
cations of arsenate of lead. 
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, f^ccarvar/a nanel/a, Micro-lepidopieron Injurious to Fruit Trets in lulv 

. >[WNON'K A hi k< i.Ju-m'i ,iJUi I.,.,.;,,..,. . , ^ ^ ^ ‘ 

■' XW. l\iu . :-i H h j- ■'>? j- 

I-I the first fonnittlit of \Urdi lots l.u.«r h'u ,o «.■> 

ill the oreliards and pardons ,.! R„„u iha; ,„|„ud ila llou.,., i 
trees, 'lliey neve reeoem-ed .i> the 1 „v,ie ,.i ma io leo-,i,.,,i, i,.;. 
J.r identified as RcLiir. iiri,! llh Xe.itlv ,di hun im - . i the l ee 

,.t U<i'<ai:ehe are the liox-jUanis. 

riie moths are very small ami heuin .aui :ii, na-l-ile -a Im.,- 

^,,re most uumer.ni^ in thetir>t h.ili ..-t Inly. Tla-\ uai..,nV,hniaa riu 
vanu- almost mt>tu)iilesh whlu'loM-tlwiny'^ in slu- [..-k ti-nu - <.f V:r tna-k 
hi'^er brandies. Tiie yomt;^ huA je t.'u.ioh ’h-. t '.,i a. 

y-e Roman orehanls aiui ;^;inlens iIk-v !, ,-1 I'-ii;-. iy.flK !{•. Uaw- .a 
,ah aiul apricot ; t-^i leaser tle-iw tiu-v ai.iv 1 h t-'inai . 

.yllo cherr>. api^le. tpiince am) pear. Tiu it.iwi'Mii. 

, h'!;i ircly iiuuume- The y.nniu !arv n- pv-tu-u.iu- in!-- i tu 1. h\ ., tias 
\::Lir puncture in tile under 'Uit'.ai-. p;i;i;.;)il\ :u .! \.!t: f, u; »!..■ 
-;i- I'onned by the veins. Wla-n inhiiU- : 1 a- 'i-.ii \ ^ \t -i:!';: .nm 
•ri'l like galleries which are Uviiallv su.ii^li: .a. lii-: .(in! ihui ]n<..;ia 
ysui', branching iittn diherent directi'-n'-. Tin- -in.dl » .U.u p'li.i!'- U « m 
‘. lie green ])iirenchyma of ilu- Km! K-.ola;., ila- i uni-- nn.fij, !",ii 
the veins to wither at the place- . tdv.f.l |,v \U y ^..lUn, . W'h.i' 
fh.id season arrives they retire into the cua.-k- .oid .a iKr h.ok 

h-re they liibernate in a ^^lall c-'coo’:, ‘Die \onti-.: km.i* .m. ! .:» 
■'.]] tliese winter ci.>verings at the Uine vxla ii the Ir-i tu*- he.-m 
-‘(ini and, in search of lootl. i-liinl> ::p ’.he tlnwri hc-K uKru- iln-' 
•kr their round, slightlv oval inija-imc .a ilu- iii-t:;:. u ..! jli.- i.idni'i lr 
k- jmnclure ])cmet rates ihrongli the v.iriuio cw iii-.' Hi'- o-niit- oi 
,f It'id, to the gynaecenm. where 1 he ph d i- an.u lied !«i ! in- .«\i , n 
If- receptacle, besides the llowrTs biuK. l!;»- l.n c.u- at la< k .i!-'' > h> lr:tll‘i'(i- 
■ ; the teinicr unopened siioets. Idncrhig the xnini;: 'poin’' !!i. \ 'pm 
■ia-n threads round the liny leave- hindiny tlu-in >!io!.yl\ u-y»;]ui .'ir! 
’dering tlieir normal growth am! deveK']iineni . Tin- -hf,n h(-f.>!ii< 
•jTined and this deformation heeonus nioji- inaik<-'i .1 lif K-.oi' ic-icl 

rultirl. In addition the larvae nibl.de 1 in- K-.ivr- niou <a ie-- \ 

■'1 ill) not even sirare the vein-. 

The caterpillar- retiiain on the green pari- "i ilu pl.i-'’ - u.iiil .ilmiii 
-s end of April, and alterwards migrate to the woodv p.i»i- i-. inde in llir 
ak. wlien, finding a convenient ]daee. llu-v '-pin a tv.v wliio' .n«<*oii .iii': 

:]Mte. 

Plesiocorfs ru£‘/co///5 and Ortotliylus mar;f/na//s. Capsids Injurious 
to Apple Trees and fruit in England, ikm.; i.e 1 . m /o i -*•' ■ ''■ ' < 

I Vol. XXIl, X.-. K-. \>V '-••i - .o. ! i- !-i ; -o 

l'lc-<ioLvns rnnicolli'^ and u\o lu-niip!i 1,1 oi tli'- 

•nnly ('iiHidifc. are extremely injurioio to aji|de t reemmd linil ii> iMigho'd 


111. A -pm 


• V lloi y Xu. <■'. li. AllfJ 


I 
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AfUT these insct.ls have punttured the tissues of the plant in onk-r : 
lip its jniees, llie portions of the plant surroumliiig the putietnre api v - 
if poisoned ainl either die or undergo an abnormal developiiien* 
leaves at lirst show scattered red or brown spots which later die aa ' 
4 iienll\ dro[j out, leaving an undersized and ragged leaf which i> ir. , ; 
of doing it' >hare in snp]K>r1iiig the plant. The terminal'Shoftt i,;. 
Iiranch suffers nior»t severely, and there is, in conseijnencc, an e\i i 
prorliiction of .'^liort lateral twigs which often give a characteristic .c ; , - 
atu'c to altackefl-trees. The fruit in mild cases l)ecomes distorted s 
parts failing torievelop, others growing abnormally so that there are m : 
ed pits and ])iinples over the surface. The skin shows rr)iigh di'Ci 
arciCi sharply divideil irom the normal ]>arts. The llesh unikrne.ci; 
i, oiiK's shrivelled rendering most of the fruit nnsdeable. 

Xot all varieties suffer in the same degree; Hramley's vSeedlii;': 
Marly \’i('tf)ria (" Knmetli Marly ”) do so but slightly, Alliiigton. rioy: 
Heauty <if bath. Mladstoiie. (Iri-nadicr. King of the Pippins. I.n, . 
Prince Albert, Lord Derby, Lord (.bosvenor, ami Worcester Peann,ii:i : 
iMially seriously injnre'l. 

H<jth /•'/esiVnom na^icollis ami ()r//iot\liis native' -i 

Lriti'h Lies ami are widely distributed in almost every Connli 7 ; 
riHi-'tly in the Omnlies <if Cunbridge. Suffolk, Kent, Sussex. Wiirce>ir: 
Ifereford. Devon, and Cornwall, formerly they were said to feed • 
willow and sallow, and to a les>er degree onaldei ami hazel. Apple as a f , : 
])lruil <eeins to Itave been (Hily recently added to the series of ]iosl-i)!:i:;;- 
Spraviiig with nicoliiH’ and soap is a<lvised as a satisfactory nteaii' 
control. 

ooj Banana (Afujaspp.) as a Host Fruit of the Mediterranean Fruit Fly (Ceraf/Y/i 

cap/tata) in the Hawaiian Islands o'. ■ imck i;, .v au.i pi-Mia-KTt.s- c i 

|■'Uf‘^hll >’1 \')1. V, 1 7, UC r'lp"'''}. Pl. 

I >, C , jamiary j i, l••i <•. 

The l>anana »'\port (rade of the Hawaiian Islands having lulely hu' .'i 
Very im]H)r1ajit, it ha> therefore become imperative to take any ircc"C 
precautions tor the protecthm mainland fruit iutiTests again'! 
])ossil)le infecli<-n. 

The Mediterranean fruit lly. {('eratifi'i Wied.) al'ack' nt". 

bananas ami lays its i-ggs in the peel, from whence the larvae on enkre:::. 
j'eiietrate to the pulp and cause it to rot. 

The unripe green fruit is not attacked. The peel when green i' 'O ' • 
charged with sap laden with tannic acid tliat the '•lighte't scratJi y: 
duces a ilow of this fluid which kills the eggs, or liinders tlic feniak- ‘ 
depc'siiing them. 

The lliiii 'ikinned Poponlu and ]Moa varieties (Musii spp ) are ii : 
freijiieiiilv attacked bv the insect, while the Chinese banana (-1/ n>(' ( <• < 
ifisliii) and tlio BluefieUl banana {Mifsa sp.) are almost completely inuiic:/. 
to attack. 

{I) Sec, B. April i'.K’, Xe. jSj. 
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\,it I nut of 1.044 '”U'' nf tlu- Gii;u v;. ii.iii.ii!,'. ripiuiii.; -iii-lv ,„,,4 p,^. 
.Jjcly in most fuvour.iblc conditi.m^ I'.ir tiu- |mi]iov,- oi 
-a to be infested. I'rom the l.ie’- q.iu-d. llu- «:iui~ Ivliex, tl.e, 
-leix-s of Chinese banui.i a.mi Ithii-inlil It.ni.in.i. wtu-n piujieih insjSAtt.i 
. t.’.ie removal of prematurely rii>e. eT...ekeii .11 p.ati.iih lic.iviii lien- 
or :;o danger as carriers ot ('0.1;/, 'o. pri.vided. iluo .ueiu.q.iKd ..lal shipp 
el .iccordance willi the dem.unls nt I'ue tnide .rid i!;i- l-'niei d u erl.il 10 - 

Observations on the Lite Histories ol some Insects Injuiious to Pine Tr.vs, m 
the State Forests of the Province of Minsk I Riissiii. 1 >00 .lo.o e e. , 

; , ;;!!,(/ ( i'hf l\)rt-tiy . Vf.ii X;,\ . i.;; ' , ^ r,:!..',. 

These obser\'ations wvn* m.uu- in tlu- >i:u- oi Muk'’.fis 
:ltc lollowiug ia^ects injnri-ms t" pine Iki' i i .1/ v<.'. , H.,;: . . 

U. piuipcyda b- : I ['■' ■;!/;?■■■'' I's.'iii;. 

TIic detaik'd •>bscrvalkn'' wi-u- madi.- <•,: M •• • 

Having clueidatc<l tlir nii><l i<r>v,aivt- n.iiis!.- ..1 ■]),• U[r ski. !\ . ! :ln. 
a. ;ii?iect , the writer savstiiai iistii,-v«.-li')niirni k< 'mpi I'-t- i lif ti'!ltt\vi!!i;f!;.ii: 
:;sc> : l) egg ; 2) larva innk-v liu- I'.nk ; ;,! l.uv.i in tin- lu-t . p 
■t'liung itrseet; iii Iho iK-st ; ;uln)t. iniini<»-.i' it. ilu- \-'nn-4 {'ini- , •; 

'vTn;iliug inject ; N) egg-laying iii'. i l 
As it is most ditlieult il n-n Mur.r iini-f- ihl<- |.> f-.'it'.'l W. 
iKii in phases. f, 5. 1> aoid it tiulv iiiii.d-)-' Ua-iliK ;*• do ot tiinii!;' 

I, 2 and S during wieh M 1- i-n-eoinvil nntit i 1:1. haik ■'! 

jt.- attacked pine trees. The wnU-r 'a\' tint .dl u-i’k-- itn llu- Mihjeti 
’.vise the destriu'tion ol llieiii-'e'l wlu-n in ilu- I.oa.i! 't.i-f. w ikv 1 !u- 
.:kiviiig insect receives tm aMi-mioii; lUi tlu-tdluT lian«' llu- 'liuK .'I 
tife-hi.Story shows that alti-nlioii dunnld Ik- p.ii'l pa-ti'-ti' lo 

.ikast stage. 

With regard to thi'^ tihavr ol il.v in-ct 1 lilk- llu- wnn i j*..nit-.cnl lli.M 
1) . 1 /. mi . during it' life cycle- injnit ' l lu- piiu- lift-' luu<- tit- l.i - i 
nie on eiiiei'giiig from the cocimii in the vc-.it 1 a il•^ hiu li , { lu- > > iiii 1 .np 1 
aing its eggs in llu- year fi»ll"\ving ; m t-niiiii'lling 1 he ii i-, iu-» t •-• 

:v to de’blrov not only the fiilnre Inil Hx-pitM.-iH gnu-i.ni-'n-, llu-U.tiknig 
i the attacked trees slnndd llieief"Ti- in- thau- .ii ’In- iniu- wlun liu- 
■iiih" lay their eggs. 

hastly, tlie writer rc-juirls an tihservat i'Hi that 111,1 y lu- lOt-l nl iti t tail 1 il 

lie the insect : in thepartsnt the Icllcd tree, i-cposcd u, tli- .id) 1 tlie 

;iii no adults were foiuid in the if.dlerie,^, while in aiw.irs in ilie -h.ide 
hi) were found in consiilerahle ninnher.. l-ioin tlii' ind. wlii h in file 
'iter-s opinion, should be belter invesii'.'.nted. it nii-4l!! he ...in In. led ill., I 
n.lestroy . 1 /. muwr. which attiickslhe lowi i ddc ol 1 1 'e tell, d t lei-s Iviiii.; on 
b- uround, it would snflicc to turn the tre,-. in Midi w,.v lo to .-cl.'.-. I lie 
renter part of the insect's oalleiies tow.ii.h tin- siin. If tins . on, l.iMoii 
■confirmed hv further observationv ihi. ]irndice ini.v proc- cv ,'-.lul 
n. ease of a sreat diffusion of the iiiM-d, fm .■aninple all, r ■^re.it 
die,, the barking of the trees might I..- .lilVnuh to . anv out ill, nianv 
hat fall. 
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6'<6 - Ripersla resinophUa, a Coccid Injurious to Pine Trees in the Himalayas 

♦ iiiERv I' i :. iu liuUi-tm Iff h.Hiijmijki jc»l Ri-^tiirch, \'ol. \ I, P.irt 4, pp p) v ' 

I'J XVII l,on(l‘>n, IVl>ritiry 

A ii<-'u specit'S reported and de<cri}>e(l. Ripasia rcsinophilii wa- •. 
on Riniis at Kumaoii in the Himalayas; and nn Pinus i- 

in the of Kamaraj, Kaj-limir. It attacks young plants. 'i‘l > . 

Cociids on hatching, at first crawl up the twigs and enscoiuf thtiiiM ’ , 
between the j)ine ncedlc'. in which they feed. Badly atTected trLi> 
very little in height, only in thickness. The jK'st is not absolntelv u,:;:' , 
to young plants, but is found also, though less frequently, on hrae.ii, . 
large trees. It is nnich attacked by Coccincllidae and parasitic fi',;;', 
ojitera, wiiile ants swanii on badly affected trees. 

The writer s attention was first called to the insect by Mr. C. M. .\K k.';; 
who found it in abundance at Taknla, Binsar. Hliowali and Raing.iTi; • 
in Kiimaoii), II appears coniinonc'l on hot sunny hilldilcs, at e!c\ ■ 
between .|.ooo and 5,Koo feet. 

>)o- - Report on Insects Injurious to Flour and Grain in the Province of Ekaterincsiav 
(South Russia) in 1915. \\!TKOUskij N* in Kh-Juisi-.,,,, ^'lar \| \ 

|ip. ii v». KiclT, I'll'"*. 

The report presented by the author to llie Conference rtf Xownibe: j: 
i«)i5, on jirotccting flour ami grain from Ihe attacks of i'dautba 
b. and other hariufii! insects, contains ; the description of these insect'- m;.:; ; 
in the prrjvince of Bkateiinoslav : observations made regarding tliei' !■: 
history, and the methods of control used by the Ivkaterinoslav organi'a!' 
for the provisioning of the army. 

The accunndatiou of Iar<ge quantities of grain aii'l flour in rails\.iy ■ i 
])rivaU‘ warehouses greatly contributed to sptvad of insects harnifii] : . 
thi^se products. 

During the spring and summer of I<)15 the writer found the folloui::. 
speciL> : i) ('. i^raiKtriti b. ; ’) Trihdinm coufttsum Duv. ; {) 'I'cnchno ))■.■ > 

}) Silramis .s/o7;no;nv;.s/.s' I,. ; 3) L<{cniof)Jil(k!ii<i festuccus b- ' ''i /< ■; 
itroidcs miiuyitanii'Ufi b. ; 7) Ppltcs/ia kiilniiclld Zell. ; S) Plodia iii/crdir.d'. ' > 
HI). : q) Asopili iPvnilis) fiiriudis h. 

i^yaiiciyia was found among wheat (the most damaged) and al'«' ,ui! 
rye and oats. 

barge quantities were found in one of the railway warehouses \ 1 

The researches carried out on some thousands of grains have -li'i'v:; 
the percentage of damage to be from 8 to 10 and the loss in weight O't 

The following observations were made ; 

i) When the grain is stored in sacks, the multiplication of the iu-'-i: 
is hindered bv the adults not being all able to escape from the sack';, fur! ix' 
the fertilised females do not all succeed in j>enctrating into the sacks tn 1 ;. 
their eggs; z) when the grain is stored in the warehouses in heap' tin 
activity of the insect finds an obstacle in the depth of the layers ol gi.-i:’- 
this has been proved by the fact that the insects have been found oiih r: 
the U{)per parts. The writer gives an example of this in the case of ii cr >i- 
heap, which had been .stored for 12 years, wliere C. ii^yanaria c nly in -u:}‘ 



IXSKCTS KTC., INJl-KIOVS TO VARUM': 


about 0.0 to 0.7 ni, .Wp, t,„„ul i„ ,lu. up , ha MmIu,,, ,s!,.k. 
tl;e lower strata the ^ram was pciuvilv somui 
lH)r preyeiitiug the (iamuyv, v.u.sv>l bv I-. ihv w„ivr hIv,m- 

•h, refusal of gram iniestea by the ius,H'i .md e, ntainirm lu.ue tie ■ 1 , 

■Vt eeiit of moisture, the exeess „f iiMbtiuv heim; nio-t luourible the 
..,,,.et’.s development. .Vvordiug to the reseaiehes „f STinKu.m ko) r 
eriivK. entomologist of the province ,.i V,.,o„ech. C. luh only 

;„e- not multiply m gram coiit.iinmg mii.iII degiec ..1 m,,|st,i,e hut even 
■ li.ec individuals that sna-eeil in reaching it die .ni, i.ipidlv 

With regard to E/>hcsli„ A'/i/m.v/.tr, the » lil. r M.Ue-lh.u it li.is rpu..,a 
eimmously and is a dangerous ix-sl ot Hhe.ildh.ui. Thongli ihe uiiirn 
asearches arc still iiieoniplete yet !he\ jirove that not .,11 ll.n i i- in', -ted 
■i,v ilie insect, and what was attaeked migina'ed e,,.,nn nnni 

Ixr of mills where E. Kn/iiiidl,! almiul.mt, I; h i- ., 1 -,, h,eiu imed 
lli.U the larvae emerging from the eggs d.epo-ited In the f, m.ih- on tin 
Miitside of the sacks, penetrate Ihe .-aeks thi-in-elv,-- .md i.iim n.-is m liie 
f,, Hir by cnmK“Cting together the larger jcirtiele- with ilk, 11 tliie.id- d'hrii 
ciwever, the time of Iransformalion from laiv.i to ■. Im-ali- .i|i|.!.m, Ik 1 In 
l.itvae try to escape fronulie sack, E. /uV/.'«j,. 7 ,r like < ' meil- 

ireedora for successful fertilisation and mipo-itioii. Th,' l.iiv.ie w,nk 1 lu-iii 
•lives out of the sack with Iheir m.uuHliles |ia'siin, ii,:ne,n the thie.nl- 
.dtlnnit injuring the cloth. The larva- do not all -mieed me'e.i]iiiig iunii 

the sack and the moths die nnlVnilized in the llour. The 

into ehrysalid.s lasts from ouetotwo werks, tlre.it uumlnisof / . Kiii’inidhi 
ninths were observed from the middle of July to the niiddle .,1 .In-gnsl, 

It is interesting to note that during the month- .n .Xngn-i .uni .'ll pt 
,mhcr a great mortality was observed among the l.in.ieol the iiceil : 
ciiised by a small endoparasite as yet not ideiiiiii.d. The wiitn h.i- 
iieen able to observe some cases ot this endojiavasite laying its egg- in the 
hndics of the larvae of E. KiViiuclhi. Th.e laiv.ie wliich cov, nd tin iloni 
-,U'k- lying at the Kkateriiioslav station were all dc.id, .iiid the uiilii 
"btained from them a parasite belonging to the -anic -pe,i,". In- li.nl 
■iliserved in the warehouses laying its eggs in the larvae ot /; . Kiitiiiuil,i 

As a mean.s of defence the writer advises silting Ihe Iloni ns - .is 

till' cold season begins, and its immediate remo\',d Iroin the niill- .\s ihe 
larvae of E. Kiihniella live in nests it is most probable that liie -illiiig would 
aiiiove the larvae, together with their nests and Iniv.il lelu-e. The 
-y-tem of sifting the flour was apjilicd at a mill in tlie province of hlknle- 
liiioslav and has given very good resnlls holh trom .01 hc'gienn .nnl an eno 
■I'liiiic point of view. The nperation costs about ,d to yd ixi ajo Ih-, ol 
Sniir. 


,\U''RIil>o Kuoorki, giTCHk' resfion^dhfte 







